N 2002F03 

l 

w m m 

5 mm? zmm^oniBL 

2002^4^17 Bizmmzwtmtemm'vp crm2 1^(2) 

OfetT^TH^l$nT^^PCT/J P 0 2/0 3 8 0 1 ©— ffiatttffl 
HIT^^c *K&^©aiRtiiJKtt, ^a^fF^mi 19*OfctT, 2 0 0 1 
^4^18 0#ttiitti©B*III$M2 001-12033 5&D?2 OOlfll 
10 fl30 BttttSffi©H#MFBi2 001-368002 IcatUTflBfctS&^SB?- 
BJ,«, #ff§]f5f<©i5ffl, H®, &0^^£^r&2 0 0 1^4^18 
0^^Wffl0*a^g2 001-120335, 2001^11^30 Btttt 

Mm© a *mwm 2001-368002, rzs 2002^10^160 nvfm 
m<Dxm&if?mmt& 1 0x2 7 2, 107^x01^11 -?-o<o^-© 

fllA&DNA (t'^v'U^M : deoxyribonucleic acid), RN 
A (UsfrRtt : ribonucleic acid) , «»fc^#©^©4>&< <hfc — SB 

25 

Ar B i, mm. mm, vtkttmm <5DNA«ni»^ 
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F\ >£^tf^ FfC^E-n^n^A, G, C, R^TSillO^ 

TZ>Z.£\Z&-dT, tn^ni/Hh (=8tf^F) cd^^X F^-^T^^)$ 
nTV^o *Oil81tLT-^©DNA0|3^H fn^MtSl^©!^ 
5 ©i<Drt©-^(Di(7)3?^l/t?K (nfaiT^)) ©Sa^JSrJU&^A, G, C, 
T (3U3a, g, c, t) (DMn^T^-r^ilCckoT, nA'-f hOf+Xhf 

FcoSH^iJte, 3=-5 >£-atf^ 1/^-5=- FcDf^to D tc ^7 ^ z/JV&iStS^ 9 V'X^f- F 

10 StlT^fe. 

;m(cHSLT. WA«AWo*t)^:€r^lBilfefi#it>©DNA©E^ltt, *<J2 
f5f^I©?^ l/;t^- F©B3^iJ-eabO, Sfe/h$^2 2M ( f 1 ODNA(D 

D N AGDlB^'Jte. ^2 5 OM/H F~5 0 MAW FOt^X Hr-^Titui 
15 #*Ti*£o H^, — A^AIBKB^BPODNAlfcSg (£VA) ^3 0ti©^ 

^ix^-^FcDiH^J-rs-r^t^T^^fei*, fc^y^n ^3 g;m fcd^ 

20 T#5„ 

^>A^I^MT5 2 0li©75 yglH HUfc^fE (3-Letter Code) TiS 
^n-?tl3X? TOJAla, Cys, GUI) Wf^hT-^T^Sn, 
25 — X^ffl (1-Letter Code) tiif llfniS:¥©m (0«J;UfA, 
C, E#) T*mznz>fztb, nl©75 /^c£ D A*^R©BE?Ute, n A* 

f.©75yi^2 oiH-itji o o ommmffi7£<DMfrxmm-2nr£*><D7?$>z> 
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±IS CO #D < #»J X. « — A<D A fflCD D N A If $B ^f+Xh 7*— ^ TIH^T %>tz.tb\Z. 
5 fct, i»T3 GAW heft©ffi«M**^ST»D, mzmft<DRM7 T^OVO) 

10 35^. 

^(DctatCA^XMcD^^DNAltlg^^^T. h^— ^, Xtt:©M© 
gg»DVD-ROM (digital video disc-ROM) X£?(£> «fc o \ZB±U$^^ 

m*W'Dummwtf>&m-e%>z> 0 m\z, ^(DDNAmm&mm-r&m&iztmz 

G/H hS^WDNA'lt^^^-^afWtHl^^^bTjIlffr^fecDiT^ 

&\z. mx&!&%m±w<DDNA*<Dmfci L iz^\,*Tmm.<Dm2i%fimft ux 

25 DNAC7)^^U^-^H<7)S3^JWJx.« , icM/NW h (£^§CTffc 1 0 0 £ 
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mm&jfc d n a (Dmm <t , mmim <d d n a ©is^j £ cd m <d m m~? z> nft zv- 
T-r&m&tf^z-znZo cnwu i^^ssnp (—j&M^&^m •. single n 

ucleotide Polymorphism) © BJig'l4£^-r &=k ? fe^^lZt&^lzUZ <h#*_ <B> 

Jgfc, A^X^fficD^^ODDNAlffg^M^^tt^W^^^rL-^tctlfifc-r 
10 UDNAiS^i- tf^l#trr£i§i§rKte, T-#3/ftt4>&^1f#ST\ IP^> 

^©DNA^iSMIffBigSO^^Si^^o tot, j@*GOd?>/\°^SfGDBB 

20 /^^M(Dmmmm<D^m^^mizm%^^^^7,^A^m-v$>^o 

-n<D7 ^ jmuE<D±m^m^n<Dmmmm^numz^u^—^m^%^m 
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5 &W<Dfflm 

^<Dffim^fa\z3tmT&#mm^falzm&?WmZtfmk:v b (mtel 6J^_t 
10 ©Sifc) ©SBtf^-* (A (i, j) ) tc#»JU *«cfr ©f©Mf-^K# 
frSfc^-O^E^iBiJc^nTftGF (2 m ) ±©I 1 (D^^mVXW, 1 *I© 

A'jf^f« (bi (i) , B2 (i) , B3 (i) ) &M®z>tmz. rn.rn.rn 

(D^CDffifty*— PlZ&mmz^CDmPtt&llZtfuTfoGF (2 m ) _b©I!2©}|C 
JI^JfiLT^2|fl©/1U7^i**R (CI (j) , C2 (j) , C3 (j) ) 
15 ^-CDfg 1 m^tX^2m®/\°U^^'ltlST^CD^^K)tlM©Sa^J^^-r : b© 

DNA (deoxyribonucleic acid) &m 1&T& 1 *f©ffi-£-#:©il©— -j3<Dm<D'PU 
20 815, iSRNA (ribonucleic acid) Srltfifc-T^ 1 m(Dm&fc<Dm<D'P 

SB, Xttt^lfiWM< ife-gRT^^o ^©-?ij©^ 1/^-^ 

^t5r+X hf-^©^Oi«, fllAtfT**— 3— F (ASCII code) (A 
NS I^it) tttNT/H MC&O, ^L-n-H (Unicode) T« 2 • NT/H h 
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te*s$gLW3o fit, M^-£m7 (DMiZ&^T. b^r-^IB^ft 
fCNHH (i = l~N) T\ ^E^J^rlRjtCMfi ( j = 1 ~M) O^mhj- 

(i, j) fc^SflU 0 8 tc^Tcko^, mmhf-^T (i, 
j) nrnfy h©MT-^A (i, j) iZ^m-T&o mty h©^ 

5 t'-^A (i, j )«, fn^tlni (0 8 ©0iJT«n= 1 6) OlgltSi*! 

£(Z)i§£r, I^W^MttTH ffi^-^A (i, j) ^LT^f+ 
Xhr-^T (i, j) f0fe0S»Ir-^t^«tl/fef-^*fffltn««fc 

10 -*A (i, j) ilTttf07X4-3-FMTn«J:^ 5r^X 

03-KO±fii;HhTil/fct)©^f-^A (i, j) £bT*>J:V>. 

15 r, ^xhr-^T (i, j) &mmi,T'&t>nz>m&7 : -?&ffltt7 : - 

?A (i, j) m^i^'ItLK 
^C(d, mt'-^OWf-^A (i, j) £#BE?U3r|*K RtfBEyiJ^lfiUcifc 

kite, h<DT—?&Mtii,3k!fe<DttMilZ'Vg2>fc (Field) WgT? 

20 feO, *^Ttt^0fc«)l:^l©MtbT^n7# «^D7ft) GF 

(2 m ) SfflViS. XnyfcGF (2 m ) ^fflVifc^fctt, #ff Xte&3WC 
mb* v hOgR^x— ^ A (i, j) , Rtfi&gteJKUTmlf y h©flMR&fl!HT 

25 $B * ^ 9 m Tffi m \Z |B»T ^ £ % 'I * 

2 ^^r^ic (ostfi) -emznz>fc&Z2 tir&t, ^utw-gf (2 

m ) ±(D^«, #:Z 2 ±0it^^m^©lt^^G F (X) £ffiV>Tj£ 
Sif S^t^T^S. BP^, 20©mt'-yh«f-^A (i, j) , A (i 

m- 1 cl m- 2 " a 1 a 0 ) , (bm-i b 
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m -2 ••• bi bo ) (a k , b k (JOXIil) , Z.tl<b £^n^n#;<Z) J; 

OlZ (m-1) ^JsTFtf^SsSA F (X) , BF (X) JC^tftTS. 
AF (X) =a m -i-X m " 1 +a m -2-X m " 2 +••• +arX + ao ••• (1) 
BF (X) =b m -i-X m " 1 +b m -2-X m " 2 +••• +bi-X +bo ••• (2) 
5 ZOimtt. ^f07ftGF (2 m ) ±T-AF (X) £BF (X) ££ira£TS« 

^fdtt, X<DfrA&k (k = 0~ (m-1) ) K43V>T\ ita k <h^$cb k £ 

SU^-^A ( i , j ) , A ( i ' , j ' ) $^D7ftGF (2 m ) _LTJJPJ¥L 

io frm$kiztez> 0 z\n\z. My bmzmmmwiimmfzw&ft 

&{C, ^PTftGF (2 m ) ±TA F (X) B F (X) £5iJ?-r3i§£-fC«» 
5fe"riifif©fRI|C*ffoT«ISr*«>fc«, u©i^«GF (X) Tl^ffb 
fc^OC^SaCF (X) 5 KjRaa* (Ck IJOXIil) o Z\tl$: 

®tm&mj£GF (X) £r£ (modulus) £TZ>mW- £.$$■&<, Z. <Dmz h X <d ^JkM. 

CF (X) ^Cm-i-X" 1 - 1 +Cm- 2 -X m - 2 +••• +ci-X +Co ••• (3) 

^gq^j^cf (x) o^&*2jiiS[^^-e^bfct>© (c m -i c m - 2 ••• c 

i Co ) ^\ ^r-^A ( i , j ) , A ( i ' , j ' ) ^^nT^GF (2 m 

20 & (2) 5£<h|W|tai® (m-1) MT©»F (X) T^n*. fot> 
«Atf»»T-^A (i, j) £«»^£ffcjrr**^£tt, (1) 
AF (X) t«DF (X) tOi^Rifi^GF (X) LTff 
n«J:Vi 0 £f c> fllAKffiBa^— *A (i, j) *#»3"e»3f'r-5»^fCtt, 
SS^-^A (i, j) fc/ScDiSftTC/S-'SrflllSEf n««fcVi 0 

25 ffot, mtf y b<D±T<» ; T—$r (^XOfflft^— ? A (i, j) ^tStl 
5) tt, ^n7*GF (2 m ) ±<£>^ h;i^^T©5t£*&"r;i<£:#T#, m 
k'7 F©r-^(t (1) 5£<Z>«fc-3& (m-1) MT©#« 
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<d x - * \z Mfe-r z> ±w¥ mmm ommifin % n s . 

f iT> *^bjt«, ^jxjfias tc^-r^fc. eu^-^A (i, j) am 
m-ftmz.Nm a = i~N) -e, #-WM-%mzum u = i~m) T-iH^j^n, 
5 &nmzm\®.<DW7--( mm. (bi (d , B2 (d , B3 (n ) 
n, ^j»^2mo/iu^>f (ci (j) , C2 (j) , C3 (j) ) ^ 

(1) ) ttfnf'tllomf-^A (i, j) tItlCmh* y hCO^-^T^ 

10 Z\(DM&(D%m^-?A (i, j) (D^Cf-^lDTlll &>T<D£5lZ 

D T 1 =m • N • M (tf y h) — (4) 

^lSsa&^2jjfl©^'J^>f fn^nefi (ettlWOl 

$0 (D/l'J^^lf^B^^fr^xh, /t'Jf>ffll«MOT-^iDSlH ^ 
15 T©«k5l:ft:5. fc*5, e«<0/1U 5^>f tt, #ffRtX«-?Utc* 

^T, "tn-PnefflST^SP^— (i, j) £&tcT#5. 
DSl=m-e- (N + M) (tf y h) -"(5) 
tot, #J A £^W$&S5j&*D N A&mfc-t % * KWtlT, 
MtCN=6 4, M= 1 2 8, e = 2<hT£<h. ( 4 ) ifcRtf ( 5 ) 5£ck 0 
20 1DT1, D S 1 lt££KT<D<k O iZfc%> 0 

DTI =m • 8 1 9 2 (fcf y h) ••• (6) 

DSl=m - 3 8 4 (tfyh) =DTl/20 ••• (7) 

^oT, tttf8<Z>x-**«> SB^-^A (i, j) ±ft.<D7 ! -?m 

25 NA©SB^iJ«, 5 OM/H h~2 5 OM/H hga?<D5^X hx — ^T^SnS 
fztb. i^&^cD^X 0 0{@~2 5 0 0 mU^^U y 9 K^fiJ U 

#y □ y ^ 2 £L© A Ur^f 1t$R&3jc«> S Z t tdcfc o T, ^0/1 U x^C'lf $B 
©x— ^Stt-€-©x^^ h-x — ^©a«l/2 OiggF, fiP^2. 5M/Hh~l 
2. 5M/Hhg«C^<Tf*. ^©^x-^A (i, j ) #ij 
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5 ^T^-So tot, f2§i££#:<hLT, DVD-ROM<D£5&*^*c«ft:(£>ftfi 
CD-ROM, R^7^^^^ROMC0cfc^^/jN#a-rfcii^(Dl]>t o n.- 

m&nm ^ x ^ a u £ u r^-if jcf&^-t £ £ £ & nrui t. u % „ 

10 fit, ^UKDA-'Jt-^M, &0^2|&©AU5r^1i$B£^£<l£Kcfc 

15 h^-^^fB^$n^^y-r;i/^a^©i±M^ (z i p^T-f 

±fB©*^HJ{c43ViT, f©^U7#GF (2 m ) ±©M7C^aib 

(a ( i , j) ) iz^tn j en j t(Dimmjj&}izim#:a sp , a s(p+i \ a s(p+ 

2 ) > ... f aS (P + dp, (s teOJ^_t<D^iSc. p«0^±(DKfC, dp^lJ^JiCDM 

25 go &m^Lfz'&, z<DWiw^mzntzm&<Dmiz^^T&ftmzM®ztircfu 

£<a^ ^-0D^2m©A°Ux-^'lt$g«, ^iC^JW^J©^©^^-^ (A (i, 
j) ) IZ^tl^n^tcDmWfalZim'Aa lq , a l(q + 1 \ a l(Q + 2 \ a l(q + d 
a) (tteOM±(Dmik, Q\tOU±<DmWn. dqtJUMIIt) ^fHllLfc^ 
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z(Dm&, p = q = o itsi, imoA'jf^tiBi en , RtxsB2 
lao/^UT-wfiHRc i (j) fn-fn^fnrftGF (2 m ) _t©^©asn[K 

£oTftlfE£n&o (8) j lC^V>Tl^M£T<Dfn£^U (9) 3£ 

OSIJ i fCOV>T 1 ^NST©jfP<£r^bTViSo 
5 Bl (i) =2 a 8 • A ( i , j) =A ( i , 1) + a s -A (i, 2) 
+ a 2s -A (i, 3) + ••• + a <M " 1> s • A (i, M) ••• (8) 
CI (j) = £ a ' " -1> • A ( i , j) =A (1, j) + a 1 -A (2, j) 

+ a 2t -A (3, j) +•••+ a <N - 1} 1 • A (N, j) ••• (9) 
fit, (8) (9) STs = t = 0tnt. ^Uf^ttiBl (i), 

io ci (j) n ^n^nzm'?-? a a, n ©^o7tGF (2 m ) ±<om. 
mz&nxiz&wvMftT—pA (i, j) tci*ffiwiS}afp^iitSr]KgL/T^e»n 

j) &*>timt>vfc&5fcmmzttisT%* wr-jHmBi u> , ci 

15 (j) IMUMK&oTLSS. 

JfcK, s = t = imt. AUf-ffiHBBl (i) , CI (j) tt, -s-n-? 
n#ffXtt^JTSU^x-^A (i, j) a, a 2 , a 3 , -^fllT 

f#£>n£*»(Dfrl£^T 0 £ «-ffXtta-^JT2 0<DBS^5 s — (i, 

j) **Antt)o fc«k 5 J&EJU^U 1 1>, ^iJf-ff«Bl (i) , CI 

20 (j) ttsfe^fctti^-sfcie), wA«2oo^*»^w«iKoE^iiBi©fflai'r* 

9 lEiSK^TS fit, sSc^s (=^0) (Xtt t (=*= 

5. a^D7#GF (2 m ) ±<7)«%iLT, ^W^J 

25 ©ffi^— (i, j) ©fSgfc£ (2 m -1) /s (Xtt (2 m -1) /t) 
WTch-rn^^^o BPS, a&±f&jv£?Z>Z.£\Z&^T. m^±mmmmn(D 



' 2002F03 

11 

(DfflftT-pA (i, j) (Dmm%&&iEm\zm.7c~?z>zhtf-czz )e ^ 0 t, m 

M : Single Nucleotide Polymorphism) ittf&miz J; o T^M^^ttlT^^> 
5 jglc, #fT&^#?iJJ^tt3ifffc|@s ' Rtff <Z>g&#^-*A (i, j) (D 

mmffi&iEm\zm5tT2>frit)\zn, fo^mwt'jf^iti cbi m , b 
2 (i) , B3 (i) ) ■e<£^2&fT<z>&m*(c^<z)g#fcs iz-o^xu^izm 

t£Z>m%L (s' {@) <7^itT^a6fc1fifccDft]£#^ ^(DW, 2 £1<DA° U 5V 1f $B 

(ci (j) , C2 (j) , C3 (j) ) a, tomgkmv&mmztnmgtt 

«tVi 0 *Offl*SP&a7ni-*fc«>^tt, ^o7ftG F (2 m ) Its' (f 

# bj3 <fc o xm e> n & a u t- -y * t=v x y u -r izm^-t z> £ o & m 

fiU 5 tc^^-^(DiB^J^[^<Dl@it^#iB^J^ri^<Df@icJ: D 

t^£#K:te, ^-com i ias.^ 2 m^/^u^^itig^iwi caters au^ 

25 ®f@^ct 0 t>^<-rS^tfCl«koT» /t'Jf>filti§'>fe<l/T, 5.-3 2-3C0 

Sfc, ^0^^-^©HfffE^B3^iJ^<7)«^, (2 m -1) /4 UTlz 

^ntC^oT, ^(D#aB^J^l^{C*5^T4-3(DS^^il^ 
(a k , a 2 \ a 3 \ a 4k ) ^fTT^ ZL £&T*ZZ>rz#>, 2-D<Dffimffl<D&ft(D 
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mmm mmmjsmommm ^{bstmicm^ts^^t^o z\n\t 
mn<D s n p (DWi ta & a \z & z> t s^ns „ 

c©ct-5(cS2PiaM^2ia(D/\ o u^^M^, ^s^^oD2iaco/N o u^^it 

^imm^m^^m^m^mo^m (4) t., ^(D^m¥mmn<DW.mznfo^- 
20 \z^m^%^um^mzm&m<D^i^xn\iv v ( m «i 6^±©it) 

=f-^ (A ( i , j) ) t»*J-r-5x-^E^J¥© (10, 7f7^10 5) 
ISittf ^^(Dg|5^^-^f3^fT@^^-(D#@H^J^|R]^^nT^GF (2 m ) _t<D 

is i (Dmm^m^xm 1 *i<7)a u ?v asfc^j©-?-©^^ 
-^^^j^fc-eoiB^iRjtc^PTflcGF (2 m ) ±(Dm2(Dmw^mvxm 

25 2ffi<^U5r^1*$g£^3ilCj^|£ (10, Xt'^10 6) ^111 

S^2jsa©/iu7 i >ffiiffisia»ii#:fci2s-rsi2»^©: (is) 
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(a (i, j> ) \z^n^n^mmfw&\\z}m#.a sp , a s(p+i \ « s<p+ 

x-^ (A ( i , j) ) fc^fS^fgctt, £ ^ a 7^ £ f t ^ T # 3 46 , ^ 

io i^ift^n^o 

M^Ifc 0 ^t£&IEiW# (16) tfeot, ^(D£#I^WM<7)iB^K:*t^T<g> 

?>icM^-^?r, ^<D±M¥Wwn<Dmqjjm\zmm"T-T:\ ^^©la^ftfc 

-*?\z %m v , *ggcfr cd^ (Dfflft^- $ \z #fr # \z ^(Dimmjj ft t^ny^G 
f (2 m > ±(Dmi (D&M&MVT%$im<D^i)^jmm%:M®z>£mz, mm. 
&\(D^(Dffift^-?iz&mmz^mmj]&}izfinTfoGF (2 m ) ±©120 

m \Z A U t- ^ If $B £ *J>& V > -x- ^ Itf (DM jgflc £ IE®T # £ $6 , IE 
iifrilTCD-ROM, CD-R, 7 7 y ~>n. R OMfc WgH®^S«Jttfi! 

h^-^f^lSTS^caicffi^-^tfM 0 My hM±<Dm2(D%k¥&)fem 
mm (message digest) &J&\Z^<Dt\LWiWlkfo\Z&L$3cTZ> Z.t.fflWLtz.\s\t'*o 

*<D9&t&isMifomz* ^<D±m¥mwn<DWM\zitifo-?z>7-*7s h^-^x 

HJftfiT-^CWAlJMD 5 Ay J/aHjR (S#&tt« 1 2 8 If y M , XttSH 
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S (Secure Hash Standard) Ay>aHR (Sftlttl 6 Ot'^ b) teE<D>\v 

A & © D N A © p p ^- ^ H ©SB^iJ'lf £ S £5 V S d £ < ST 

Z.(Dm&, ^D7#:GF (2 m ) $ftST5Slfcmd< 6 4 COfg^TS § £ # lZ 
10 6 4k'7h (DfeWL tft5A*;'>aH» (#>J A «M D5Ayj/a H 

oT^Jftl/T#^ns»ilT-^4ftj#tSiil&f (2 A) fOr+Xhr 
15 X^CintC^T-S^cD^Cfa^-^^mi 77^^ (19) £150* 

^t^Uf7^ Uf77"l0 4) ^0ll7 7^JW:i2@$nT^5 

\zm&m<D&21fim\±yb (mttl 6£U:<Z>SEi&) ©SP^x-^ fc$MW U MfC 
20 ff<D^(7)^^-^{'#ff«^^(D#iB^J7jl^(C^PT#:GF (2 m )_b(Dgll 
C0^^5£bT^lffi(D/N o U^^1t#S (Bl (i) ~B3 (i) ) 
fc, ^l&^J©^©^x-^fC#^J»JC^<DBB^|Bl^^fnTftGF (2 m ) ± 
(D^2(D^g:^5ELTm2*IOA 0 U^^'W$g (CI (j) -C3 (j) ) 
512^7^7" (7f>y7'l 0 5, 1 0 6) ^(DiM^tl^ 

25 ^2«a©/iijT^ii^2 77^;p (20) ^is^bT^j#-r^m3x^^^ 

(7f77*10 7) ^<B£^W4&SS<DK?iJ1t$R<B:x— • tf (2B) ^\ il{f 
UN* (1) ^^LT^CDMfJ:i9^©l2 7 7i';Vi:fB®$nTl^^©2|l 
©/1'Jf^fi^tM4Xf7 7° (Xf 7^1 1 0, 129) tSrWTS 
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^-^mx^mr^^^^^mm^wmv. cn^^^iifiiHi^^^LT^-- 
xmmmx^m tz> z\ £&x^z> 0 

iB?iJ1f$B£cD*g®g&£#£T3i!5X^y7° U5r>y:7°l 3 0, 13 1) ZL 

^■7° ut^i 3 5) t&wrsc:t*?M*LVi. 
jSNrM^»tAT$-5. fct, mmmutvx. M^mm^x^ 

*5i!W©«*&^t3*ViTtt, f©^D7#GF (2 m ) ±(D£fi!c^£ 

s(p+dp> (sttoj^±«sisc, p«o^±(DSic, dpttiw±0» zmwi, 
tc'&. z<Dmwxnzntcm&(Dmiz^^x&ftmz7£&znfz%i&^fr. ^<d 
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fttCjllM^a lq , a t<tl + 1 \ a l<q + 2 \ a l<<1 + dcl) ( tte 0 J£U:<£>gf^ Q«0 

(xuz.n&^mvrzWtm^-?) ^o^y^^mmz^^xMmvrcmmm 

(message digest) >&—*v h±T^KoJfgfcT'5 0 itl^ctoT, 

£tf>i§£\ — 0fl£bT\ ^(D&^ftftgifaffite, 4 0 If y hELhTl 9 2 Ify 

m<Dmm&^(Dmm®m&ftVTffl^mf£wm\zLT&< z\t^m^v^ 0 * 
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6J£A±(DSSfc) (D^t 1 -^ (A (i, j) ) £#fiJU ^<£>3G#:r-^(7)g* 
fi^Nmax, ZOm^MNma x «fc D fe^^V^ic^P ill, G> 
5 SU^-^^*ff»tc-eo*E?U*iRit^fn7^GF (P) ±0^10^1 

^(DWM^mzfiurfoGF (P) ±0^ 2 ®?^I^lbT^ 2 t©A° U r-f f 

io mfr%if^w\z&n\£, toytkM^wmtisTfc, mx\%-n(D%ov^j- 

DNA<D-^C0$IC0^^:< ife— R N A ^ti^T £ 1 ?iJ©fi£-#:<D$j!© 

15 N{@ ( i = 1 ~N) T\ #IB^J^rf^(-Mfa ( j = 1 ~M) ©^f+XhT-^ 
T (i, j) K^fiJU H18^^TJ:^^, ^mhf-^T (i, j) 
Ztn^tlmliy b(DW>^f-^ A ( i , j ) fZ^&TS. mk'y hOSBfr^— 
^A (i, j ) fnftlnjB (080WTIJn=16) (DM^-? Z> ZlVQ^W 

20 mt*'7 hCTOr-^A (i, j) £#62^ ft, ROT^ftfCilC 

mtf y — ^**QM^I^<OM*f3T#Sft: (Field) **^S"C 

a5 D > *58iTlif0fcft(:^2 0^tLTj!;n7ftGF (P) # 
□ 7*GF (P) SfflVifc»-&, ^CD^^-^A (i, j) ©*^cffl** (2 m 
25 -1) ^-©IftiCPte (m+1) t: v V 0 , #ff Rtfa*!ia>8B 

^f-^i:^n7#GF (p) ±<Dpjim<Difiw-zMi<Tmt>nz>— -D(Dmm (z. 
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*^WfC*3ViTtt, ^^T-^©l«Nmax(i (2 m -1) «£0t>/h 
(i, j) <hLT, Zl^gB^-^fC^JiS-rSBS^JSr^T^^X hf-^fOfe 

10 <Dm&*mfz-?£oizmuT~^z>zt-t)m$.is^o 

2 m >P>Nm ax ••• (A 1 ) 

□ Tf*GF (2 m ) cfcDfcffi^&igdrTNkVi ^07ftGF (2 m ) 

fCD^DTftGF (P) ±©»^<5tl/:(h^, -MiiVXt 

(Dm i iftoA o u 5^ itisctf ©«-ff o-toffi^T 5 -^ \z^n^n^mm 
mjjfaizim^d sp , ( 5 s( p +i >, 5 s( » +21 , 5^<p^p> ( s uosuicDm^ p 

20 ©»^o^T^T@^3j<fee>nfcfo^^^, ^-©^2ii©A°U7 : -^«fs«, m& 
m<D&m<D^(DW>tt?-$\z^n^n^(Dmm^mzw&6 i \ s 1 

<, + 2) > d ,(a + dq ) ( t «0JBU:<Z>3g|Sc, qao^±0it, dqtelJ^_h<D 

mm *mw-vtz'&, z\<Dm.wxm*nt^WL<Dm\z^^x&mmzM&ibntz 

oT^LTf^n5»If-^*ftJ#t5Mt (2 A) f(Df^hr 
Xl^ni:Mt§f©|[lT-^^177^^ (19) fcgE»LT# 
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j#T5^1Xf7^ Uf'yyi 0 4) t, >®^1 7 7^r;HCBB»SnTVi5 

5 ^f-^Oi^iSNmax, ^Oft*lNmaxJ:0fe*t^*»SPi:l 
T> ttSfrO^offlJ^-^tc^ffttic^w^BB^l^fc^pr^GF (P) ± 
cold l ©il^iuii m©/N°U ^>r1i#£;fc#>5£i£f;r, H$c?iJ(D^-(D^# 

X-^^^-^iJft{C^-cDSH^J^fB]^^PT#:GF (P) ±(DffS 2 CDiH^SrSS btl 
2|t©/\°U^1f$g£^3fg2^T->y:7 0 £. MlfflM 
10 2WJf^f«^2 77-f^ (2 0) fCfB§ibT^T3fg3Xer>y;7 0 £, 

^-o^^WttKoiB^mSOi-if (2B) fr\ iim®^ (l) ^IT^-© 
fft^#J:D-ecDm27T-r;i^^fB®$nT^^^-©2II©/N 0 U7 : -^1f$B^^^^ 

>/^s®75 jfktLE (D^m^m%<DW.n^mM \zmwt b a, f © 

4> & v > 5 s — * »-eifi<K-r § n u 5=- it ^ £ if ta b , £ n * -e © mm * ^ b t 
20 zL—tfizmm-rzo *mmiz&^x%. ^d7#gf (2 m ) §fflii5«^is 

&V>i§£-lC, ^(^^-If^OafslHl^^^bT^cDfifc^iO^-CDmi 77^ 

fi[7c**T €r & v^^^sa^Jit is £ § ttm s $ 6 x y :/ t z> z. t am £ b 
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IH3 H ^0^^(D^^cD-^JfC43^^DNA'lt$g(D#k$^#©lib^(D— £G£^T 

(DNA) CDJ^l/^K (2 0 4 8i) ©SB^'J^-f^X h ? £ 4 ff T 
3 2?iJ(£>g&#er^X hr-^T (1, j) ^^fiJLfc^^^THITfe^c HI 8 

20 mmmmE<Dfflft^-?A a, j) , s^^n^^^ftB^ns/^jf^ 

Bl (1) ~C3 (j) HI 9(1 IMF (DNA) <Z>*^U:* 

(2 0 4 81) <Dm&\&m-?^*7, hx— *£4frT3 2^J(D^^^X h 
T-^TF (i, j) C^fJb^i^^tiT^S. 110(1 mF©3K# 
T-^AF (i, j) , ^Itl^^f.Itil^nS/^JT^BlF (i) -C3 
25 F (j) ^^tit*?). 0 1 1 H ^2pM^EC0A°U^^ <hS/j:^I^^FCD/N 0 

ut^ j&um.Kisnfrw>ft?-$it^~tm-Q$>z>o inn *»txi, x 

2, Yl, Y25^P7*GF ( 2 1 28 ) ±T*M®Z>m&mtW$:^T 7 U-J-\ 
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m (8 2 0i) (DW9^Wt^7s h^-^^4ffT2 6?iJ(M#7^X h^r- 
ft^^nfc/IU^^ B 1 G (i) ~C3G (j) ^^-TBI-e^^o 

5 

W£> 0r^©DNA (ft+y'J : deoxyribonucleic acid) <D7 ^ V^^- 

h (mwim) (Dmrnmrn^nyEzr-^yx^A-cmm-r^m^iz, 

10 HJ^JSffl Ufcfcc^Tfe^o 

T, n>t:a-^yXfA2A0*^H CPU (ff^H^^ii^-— y h) , R 
AM, ROM^C^tU, K^V X^SK^^tS1tgM%^e./^^'lt# 

Mggl 0T$)^o IfMJIgfil OKU HftRAM (VRAM) 11$ 
15 ^•bTCRTr^X^l/i'iO^^^gf 1 2d«$n§<i:*i: 1 I /Ol 
^yh (AtB^7^S) U^Lt, fBi^fg& CD -Recordable^ (J^ 
T, TCD-RJ tf5) 1 6 iZtt-T&^—fKDW^&fr, WCD-R^CD 
- R OM^ ^CD^-^cDM^jA^^ff -9 d <h^T^£ C D -R/RW F^-f ^ 1 
5«Snt^-5o If illgi 1 0 (Itt, I/Oa- 7 hl4^UTI(: 

20 ^*©fE«^mibT(DiHm^*^i o og/h hmmomm.T-i x^gt 

1 7^^^tlTV^ 0 

^JcD'lt^&LS^tt 1 0 4>©/\-Hr^X^gil:H ^CD-R/RWF 
7^f F 1 5 ^It^U-f^ >^yXfA, SO^zEcDj; 5 (CD N A©S2^J 

25 s^, cd-r 1 6&#mwmz»mmzttifci>T^z>tf y mmm^tvx\t. 

CD-R^CD-ROMtDlC, 77 7yaROM, 7^y7>T^X^, >t 
IIf^fX7 (MO) , ^v^Hf^tx-r 7**7 (DVD) , XliA-Ff^ 
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illilll OfdttMfd, i©A*gf t bt®+-^- H 1 3, # 

-7^7, 2 0 4H ^^mm i 2 ©s^iii®±(D^-y JKDiim^Wi^ir^m 

m&mtk-r&fztbcDtEx^ 7^2 0 4 as^< 04b (mmzttm 

B) ^M^-T^?) 0 1f«LS§£Bl 0, VRAM1 1, g^gll 2, 
h'13, 0 I /Ol'y h 1 4, CD-R/RWF7'f7'l 5, ^ 

iT^^gfl 7, SlfHf»Z-y h 1 8#J;0n>k°zL-^^X^A 2 
10 Afimf&ZtlT^Z* t^U-f ^ /^yXf At LTWJTttW i n d ow s 
(Microsoft Corporation (D^MffiW.) fflbTV^. &43, ^^1^ — 5V > 
mfA^bt, ftl^©UN I X (X/Open ©MiSHI) , OS/2 (IBM 
Corporatin cD3£MHf) , MacOS (Apple Computer OM&M) , XttL 
i nux (Linus Torvalds (Dmmxtemmmm) m^^mT^^^lz fc^fggia* 
15 jlfflT^^^ch^B-o^T-fe^Vio 

fLT, 3>kz-^yXfA2A («WSS10) tt, ®{f»PrL-y 

20 fc, *^iJ©r3>t:ji-^'>X^A2 A, 2 BR^n AW ^ 3 «, ilft* y h "7 
— £ l *y H£j;oTffl5£^£nTV^c ^> 

a-^yXfA2B©filftW(DDNAfi©a-f (J»A#) T&£o 
T, ^t0D>tfa-^^fA2BC«. ^&M#<DZI>fc:;x-*->X^A2 
25 A<h^ODNA©iH^J«^^^31-r^^:J6(Dryuy-X3 > • ^D^7A^ 

£T> W®n>ta-^yXfA2 A<DM#USi£B 1 0 fete, I/O!- 
7 h 1 4^LT, WWililTODNA^©-^®^^!/^ K©B3^J 
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(DNA Sequencer) 4 AmWiZnT^Zo v— $r>U— 4 tt, — 0»J£ LT-tf->#— 
(Sanger method) C«k^TDNA*«j$t5 1 tt<DM-£#(Dm<D—J5<Dm 

(Dxzux^w&m&m&MZo •y->x-<Djjmt. mjuttmi (Maxim d. 

Frank-Kamenetski i : Unraveling DNA (the most important molecule of life, 
5 revised and updated), translated by Lev Liapin, Chapter 6 (pp. 59-70) (Pers 
eus Books, 1997) ) ICi^^ntl^. ~>— y >+r— 4 \* % Wt^M^tz—m(D^ 

mz, mnmmmwi ofrzcD&mzj&VT. ^©letfss^^m^oo^^i/^- 

^F©Ba^J<D7^^rX h^-^£ I /OJ.-7 h 1 4£^LTlffMJi^m 1 0 K 
+r- 4©f^^O(C, DNAM'RNA ( >J jfr&Bfc : ribonucleic acid) %£(Dmm 

max? u*^f<duz?\\ (xtt^aaoia^j) ©unr©^-*^-;*, 
15 5t-r\ i o ©i i ©pw w^i^tiiw^. it 

WSEl '>-^r>U- 4 A> eil&SnSf ^ ©DN A©7 ^ I/tf H 

©IE^J£^T^7> hf-^ (WJt(i77+-3-H (ANSI«S) 

5) «T^Xi7gIl 7t©?X^-77^iH 9fC-€-©**iB»"rSi:^c 

20 Mif-^^l^Xi'gll 7 ^07-+>^77^1'2 0 

j^TWUiWfC^ViT, 2«g|^©$tkte bin(k) T\ 16«^(D|fc 
kte hex(k) TStfe©tt5. 

4^^il&$tl5f^hT-^ t t 3 t(l IItlT7f-> (adenine) £#tT 
25 ^^l/^-^H, tf~7 — > (guanine) £*a F\ ->hy> (cytosine) 

Z^tSZ? h\ &l>*^> (thymine) ^ttf^^U^F^tl^nt? 

A, G, C, S^TTtSnT^S. fit, 3t^A, G, C, SOTtC!^ 5 s 
-^±Tii j en^nhex(41). hex(47), hex(43), hex(54) i0^5 1/H h (8fc?y 
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&tt*9Vtt)?<OlftbK)\zV : 7 s s)V (uracil) &-$tS?H7 Ftf* 

U (hex (55)) TSSntl^. ^T, n M<D^ V V^J- F ©iH^JSr^T^T, 

n|@GDJ&S (7f->, #T—>. yhy>> (Xte^vJW) ) 

^-^cjnc^^^A, T (XteU) , G, C, ^^tl^nbin(OO), bin (l l) . bin (0 
D.bindO) tlit5C<!:^f»LTt^o 
m 1 » 

20 p^l/^K 2\dyh(DT—5> 

7r->m^^l/tf F (A) bin (00) 

(^v^) ^tT^ K (TXliU) bin (11) 

^T->^^tf^^7 (G) bin (01) 

-> 1— >>£^t?^ H (C) bin (10) „ 

25 *^JTtt§7 ^ kt? 2 H7 h ©f-^ TILTI/^^ Z\tl\X& 

2 If y hCD^-^T^-rcDi^flET-^^o Sfc, ^-3?<£>fiJ 0 1 
KtePK£$mr\ ^;U»5>£^t?5^U:<J-^F£bin(00) , 7T^>£^fr 
^ U^F£bin(ll) h-tZ>fi\ Xl$tf7->Z^tSZ? U*=?- Harbin (10) , 
-> h->>Sr^tf^^ F£bin(01) iltfcJ;^. ^tU^M~> >£ 
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^fr* 5 v*=f- VmSJ-^ y&^ts* ? Vtt KfC, 1 ttor-fbin (01) , bin 

(io) ^fijD^T, ?y-y^$sj.zv*^Ymsi/Yi'>?t^v>^>7 v^^-y 

\Z ltttf^-^bintOO), bin (11) £#J 0 iiT3 «fc 5 ITfeiK R N A 

■tOE^JWIRtt, NCB I (The National Center for Biotechnology Informat 
ion) «k D«#fc3nTV>£#x:/1M h 1 (ftp://ncbi.nlm.nih.gOv/genbank/g 
10 enomes/bacteria/) =fc 0 A^b7c7vJI§M (Escherichia col i : E. coli) (DDNA 

E12K43^T> DNA^f 5«, 1 ttCDSLIzifcCDM. 6 A, 6B (n M^it/u) 
J;D#ftfc£n, -^(DM^f*(Dil6 Ate, 7T->m?^Wh'7A, if 
7 K 7 G, yhy>m?^l/tf F7C, Mf5> 

Bl 1 £>tiNR*MgB 1 0 ^(Dl^©i6 A<DIB^J£^T7^X h^-^, 

BPV AGCTTT- • •" O^J©7-^msn§. fniC^lt, 'It 
WgllOtt, ^cZ)5r^X h^-^f <£>£^A, G, C, TZ^kKD^m^- 

20 -y;KcS^v^TJii^2 tfy h©T J -^ic«-r^^«i:tcj;oT> Befit -7 s - 

LT©Mt'J-T-^BNA C=bin (0001 101111-*)) fit, £<D 

AW T-'J— r-^BNA^0 1 ©IlT^fX^ig 1 7 CD , 7-^> / /7 T-TJ1/2 
0£§E»£ft5. f 0/H t U - f-^ B N AOr-^Itt, TCCD^XhT-*- 
4? (7) l/4t^otli5. 

^.^(7D|2^iJ^DNAX«RNA(7)^-e»e,^^^TT r — ^ (fi[J-£, bin (11) £l£ 
^TXttX^U^MntC^fRTS^Sr^T^-^) > 5?^U^r«Oflifc*^i- 
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fit, -^J<hLT3L— tf (□>ta-^y^rA2B(Z)filrtf) ^£>#y& 
^ (3>k°j.-^v'X^A 2 AOHffW#) ^^UTEI2©DNA^5C0gE^J1f 

2 B#jtc#y&£n^c ^oi^tc ^oo , 7-^>^y'7-r;i/2 o 

©X-^H^ffiHg^y'l'^ (ZIP77^fJK XliLHA77<^) ^IT 
itft bTt>ctV^ 0 ci^BRJc, 7-+>^7 7<;V2 O©f-^i(ifc(!:0f+7> 
10 hf-^©Stil/4Ti65fc«). TcO^^rXh^-^ Wzj£myr^ 

f it, ol— tf#j-e, j e(7)^tbfc , 7-^>^y'T-r;i/2 o©x-^sgi2 

15 — ^ yXfA 2 BKl&^T, 7-^>^77-f^2 0 tO/Ht'J-T-^BN 
A£, ^l£ffl^T:£^A, G, C, T (XteU) CDHn^JllM^^Ttl^ 

20 ^£?ToT£>lfc/W^U-^-^NOT(BNA) (=bin (1 1 10010000- ••) ) d 
©^gA^U-^-^NOT(BNA) tt, -te77(OS^#:©ii6 B(D ^^7 K^SH 
^IJ^^T^+XH 5^-37 (5:^iJ" T C G A A A • • •" ) ^ltfotll 
l/fc/Ht'J-T-^BNB tm-T$>Z> 0 tot, fOSte/Ht'J-f-^ 
NOT (BNA) > Sgl£ffl^T3t^A, G, C, T (XttU) OMn^tMa^afiXift 

25 T£CD^T\ «#Ti«&Kffl«W&fi^#©«6 B(DgE?iJ<£>^X h^-^£# 

WAtfbin (1 11 11 1 ■ • •) £©*fBW»3lftiR*'eft/H btfeiK 

7-+>^77-f;V2 oo^-^^iim^^ h7-71 S^Uta- tf 
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71 5 (CioTCD-R 1 6 KBfikU :©CD-R16 ^Igjt^tCct o Tl- 

5 «tr-^ i UTO/H t U - f i:3Ettt5 3/4G/H hmm. W% 7 
5 OM/H hS^fCT^^o ?gfiE(DCD-R, C D - R OM0§|(ift 6 5 0 MA* 
-f N -€"©7 5 OM/H hiftCD/HtU-T-^ teWAfcr— g&Xfct 

^SBSrEHg^yf Jl/<h-f ££<hKJ;oT, M^ioTCD-R 1 6 fCfE^-r^ 
^nCMLT, 7 5 OMAW hig<Dr-^^M^7 h7 

ite : FziK> (codon ) fcJ:^T^^$n^„ filt, 1 o®75/i^M 

££>IS£k:, fS^cD^*— 1 A-T h¥ffi**ftViSVifc8e>, -^-©6 h(D^— 

&<DwiWz 2 tfy hOlSiJr- ^£rtttJnbTf#e>n<5 1 AW hO^-^T 1 ^<£> 

20 WJ0ttiji!iIgfi l o 2 0S*WMli^i:of lii^ts. * 

tcSc^T^LTtfbn^M^-^) ^©AyS/a.&S&Srffl^Tfic 
^W^SWtt (message digest) *n\&t% 0 *WT?tt*OAs/'>aHjRtUT, 
7^^7h (R. Rivest) (CckoTif^^nfcMD M 
25 D 5 A^>iP$t©yjl^UXA^<^T«, ^7 H7-^7~+> 

jRtf hHiotliS^ntV^^i^^ h 2 (http://www. kleinscmid 

t. com/edi/md5. htm) i:l^$nt^5. f(5MD 5 A «/ yait© T )VzS 

UXAH BII6^IB^*WO01/80431 Al tCfeW^^tlT^S. 2 0 0 2 

¥10^16 B#&7tffcti©*fflfctJltSgl 0/2 7 2, 1 0 7^THSSnTl^ 
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MD 5 Ay '>aH»R^<iDffi<iDAy ->aBft©7;WJ XAtt, < <0^r(D 

;ia icf©MD 5A7ya§fi(^itci[:ioT, 128 \f.y wmmmm 

5 n*>«k "3 e>n*>**, i<Oi^l:i 2 8 (=2-6 4) \£yh(D^m 

mmEftizm^£^&2T*&z> 0 z.<Dm&\z\$. 192 (=3-6 4) f^h© 

g^ffi fe ^ a ^ £ # x. e> n £ o 

-f h 2 C^l^Fl^nTl^, RSAf-^t+a'Jf^-a (RSA Data Sec 
10 uritylnc.) iz^^xm^tlfczfa^^ A£^ffl Vtc 0 

mm^^(D±m(D^. rz$dn AtD&m&^-rmmtmz^ >#—*y h±x 

20 T^^-JKDfl^T^CDrL—tP^iim-r^o Z.n\ZM^X3.-*fMXiZ. *:<Drt 

fit, c © m^jm t. (D mmm \z & -=> t & m £ nt v> 3 soffit t. &m l v > £ 

ItJffi * Jt 8rT §CillJ;oT, (WJ C SB^iJIf m 6iSLT 
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ft*3, J\yis3.W&£lsX\Z. Mz-tiJCM 2 (FIPS Publication 180, 1993) T 
ffl^£tlT^Z><ko\Z, NBS (National Bureau of Standards) fc=koTif^2 
nfcSHS (Secure Hash Standard) Ay yallffl bTfc=fc^ 0 SHSA 
y>n.Mim, MD 5/V;/ v-^TOck rj fc}g$|&^gL£?f 5 <h^> 160k*7 

iB^Jic«2 oi~i oo om^t&d, mz-^mtt&m-t &m\zte^n 

10 /^&3o 

ffl3£"m> #JA«';£SK3 (R. L. Rivest:'The MD4 message digest algorithm", 
15 Lecture Notes in Computer Science, 537, 303-311 (1991) ) T^^^tXTV^MD 

?MT£ffli£-m, mm&<D&-£ fc 4 0 tfy I — 1 2 8 t£ y h@S-CJ;^^-&^ 

^tC, *^J<DDNA'W#S(D{±t^ (3>ta-^yXfA2A) <h. JL— tf 
20 D>h I i-3'yXfA2B) £<£>P H lTDN AcDg3?iJ1f $B£§ttig-m© t: 

X^t-*;KD-^J(C-3#|H 3 ~IH 6(07O-ft- h £#J$ L Titanic IB ITT 3„ 
5fe-T\ DNA'|ffgOftt^##J-e«, 0 3©Xf-y7°l 0 1 fC&t^T, ~>-^r>+>- 
-4^^fflLT^2pi^'g)|^^ (^fimE^T^) <DDN A*pGD-Jj<D-m<D 

mhr-^TXlilt, HI 7 _L320^x^+K h 1 /^<=>A 

#b/rAMM<DDNA(D@H^m$B<D|*|(D. <S> 2 0 4 8f@^T©^^ Upf^- 

#2p^E<73DNABB^J«SH^iJ#-^l \Zm-£nx^2>o |7©f^ h^*-^ 
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te, mm^ivmmfrzwt^-z&B^T, a, g, c, 

^TX 1 (I±fB©MD5A7yarit^ILT 1 2 8 t*y HcDg^ffiAB 1 
5 ^^xh^t^, ^<D^7 KCOIS^JCD^NA 1 , & OTnll 8 {@-f^> 

CO 7 7 U^Tf - H CDSH^U S T 1 , SBl£5j<#)£ 0 r+xhf-^Txnc^-r?. 
W &fl teT SB © 3 D T & £ „ 
AB 1 =hex (849339ac244cde42b5346ab5989aab61) ••• (11) 
NA 1=2048 
10 ST 1 = AGCTTTTC, SB 1 = CGCGAAGG 

&CD^v7°l 0 3 IZ&^T, 'If MS§£g 1 0 it, r^hr-^TXl^ 
5|6^fR](cM^#Afc^^rX hf-^TXR 1 ( = GGAAGC • • • • TTTC 
GA) ^CDt^X hr- ^TXR 1 ®MD 5 /Vy v^M^tC J: ^g^fii 

ABR 1 , SD^cDt^X hj-^TXR 1 (D5fesS<t*« £ <D 8 fB-To(D^ ^7 1/ 
15 ^ F©ia^JS TR 1 , S B R 1 &M®Z>o SE^J S TR 1 , S B R 1 tt, _t|SCD 

ih^jsb i, st i &^n^nm^fa\z$L'<wz-z>ztiiz£^T^%\zm®z>z. 

ABR 1 =hex (4ebl feae30f 522642b912ce3ea09652b) ••■ (12) 
STR 1 =GGAAGCGC, S B R 1 = C T T T T C G A 

20 ^cDx^y i o 4iz^x, migiion mmmnEco^mcomm 
mn&mj£Tz>mm . mmcomNAi. f^hr-^Txi, ih^jsti, 
sbi, gftiABi, ^^fo](D@2^js tr i , sbri, Rzsm^^m^m 

ABR 1 ^I^X^gll 7 <D-?X$>-7T^ )ll 9 \ZUm^-^> 0 Z\(Dmz, 
25 ^(D?-? t&ft\<D7 MzmmVTb^iK £Tz. f+XhT-^TXl 

wjAtt'i o om/h h^^^±^^§^^-tc«, hf-^Tx i &mm. 
cdtx ^ - 7 t <i )v\zftm vxmm it & =t ^ G 

^(DX^yy 1 0 5 K&t^T, If MUI^B 1 Ote, El 7 tC^T J; z> \Z, mm 
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<DM£(DfflftT-3r7. h^-^T ( i , j) ( i = 1 ~N, j = 1 ~M) fCfrfiJ-T 
So &43, N, M«-^n^n2J^±<©fiES(D^-ea&0, (4) (5) 5££ 

ffl^TKCUil9Lfc«k , 5C T+Xhf-^TXl^'lOOk/Hhg^ (Xte 
5 JIG>g!&fg) Tfc ^®r+7 hr-^TX 1 C^UT 1 / 2 OSS© 

T-^TX 1 £4ffT\ io3 2mzftmisfcm&&mfe-TZ>o N=4, 

10 S^fffcfr^X h^-^T (4, 32) 6fHcfcD4>&^i§^C«, 

nfcf£V>. ^mhr-^T (i, j) <£>fi£«, 16X¥TOflE 

If iiagl 1 0 0 7 © 1 6 X?^(D^r+X hf-^ T (i, 
15 j ) ^^tl^nHff ©Ilr-7';K:f oT 1 2 8 (=16X8) fcfy h^H 
^-•J— x-^ (fttt^-^) iO/5:5^f-^A (i, j) 
tiifOlif-^ilT, 5 (C^^X h^-^T (i, j ) £i£ 

h'fllitSita s c (T (i, j) ) £fflV>*„ 
A ( i , j ) = a s c (T ( i , j ) ) -(13) 
20 m7\ZT (3, 11) ©^tfcfllT^-r.fcSK:, M^asc (T (i, 

j ) ) fflftT-** hr-^T ( i , j ) H^«T{5«f<h 

tfg^©^iJ<D^^-^A ( i , 3 2) rtU 2 8 Mv Y\zUt>U\^ti*\Z\%. * 

<D±mz^>tb%.®tz$:^n-F, juz&mT—fHDo (hex(ooo---))&£<z>^ 

25 -f-^^#i0$n5, ^O^m, 08{C^-T4ffT\ 3 2»^T-^A 
(i, j) ^#&ft5. £B#^-^A (i> j) B-ffSt^^^l/t^H 

BNim. 0 7 0^mhf-^T (i, j) ti8Wf-^A 
(i, j ) ttt^KWfClilUx-^ST**. 
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)k\z. #0!ITfcj\ Uftr-PA (i, j) (Galois field) GF (2 

m ) ±®^^SJH^(h^LT, ffiftr—fA (i, j) H^bT**n7 
*GF (2 m ) ±(Dj%7£(DinW&MTo *m<Dffift?-?A (i, j) «12 8 
t*7 m©I(J 1 2 8 (6 4CD2{£) .hftfl, ^D7#GF (2 12 

5 8 )«$n^. *«nm^P7ftGF (2 i28 ) ±<D®tm^m^GF 

(X) ^^7cai:lT^<D^W5. &43, tfnXffcGF (2 m ) 

GF (X) = 1 +X 1 2 1 + X 126 +X 1 2 7 + X' 28 ••• (14) 
a = X -(15) 
10 #D7#GF (2 128 )±cD^ MI^^cTte, GF (X) t^bin (11 10000100- - 
•01)£fc9> attbin(OO---OOlO) 4fK7catlTH (1+X) 

WAo&m&miZG f ' (x) fc^Effl-r^, :0UI5«gf' (x) t*tT 

15 GF' (X) = 1+ X 1! + X 1 2 4 + X 1 2 5 + X 1 2 6 + X 1 2 7 + X 1 2 8 - (HA) 
a ' = 1 +X + X 2 ••• (15 A) 

#^5£gf (x) *mffifr£ofr&mfr&%m*t%mf3:j5mz* 

S^GF (X) <£>#ffc£m£LT> m/2»/ < J^li^m' tt-Bt, ^© 
»GF (X) Sr&ffcnT J^TcD^TcD#^5£Ti"JoT^££i:T&*o 

20 ^k:, mvwn^^m^unn^, «gf cx) &»jt&£ 0 

HOTm©^#V^i^GF (X) ^JxJttiSK 
4 (Van der Waerden, B. L. (1953), Modern Algebra (2 vols. ) , p. 77, Ungar, 
New York) }cfE*cLT&& l"Kronecker(D^£ J TWIST* d ttf~?%Z> 0 £fz. 
GF (X) «^T&&;i<hte, mmmzU, N 3 (http://archives. 

25 math. utk. edu/sof tware/msdos/number. theory/ubasic/. html) > XlWiyir / f h 
4 (http://www. rkmath. rikkyo. ac. jp/'kida/ubasic. htm ) tcdH^^tlT^-SH^c 

wrnnmwy b-^x7T&3 tubasicj tpolfact2j s^v* 

T *> fflllST * £ £ ifi-V # * c 

Sfc, ^D7#GF (2 m ) ±®^fife7catt, k=2 m -1 t&< <h, t£rf$ 
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#J§5£GF (X) £&£LT\ &(Dm&&mfz~to 

a k = 1 (mo d GF (X) ) •••(16) 
a k =£1 (mod GF (X) ) (l^k' <k) ••• (17) 
^^T, itp 1, P2, •••, pr^D^Sicnl, n2, ■-, nr^ffl^T, 

k = 2 m - 1 = p 1 111 • p 2 n2 pr nr - (18) 

£/&^ca£«. nm^m^GF (X) &fet. LT> acD (pi" 1 " 1 

• P 2 n2 p r nr ) fH, (p 1 nl • p 2 n2 -' p r nr ) fH, ■••, (p 1 

nl • p 2 n2 p r nr_1 ) S^'Htlt) 1 £fr 6&^t><Z)T&rU£J^o 

10 £fc, #n7{*GF (2 m ) ±<BftJt(B0J!^<Z>7C/3fCO^T*> (16) 5^ 
fiSc3£T3fc#>, k (= 2 m - 1 ) ^ffl^T^COjMTtjS-'^^COcfc^^ltmT^^ 

/3 -i = j3 k-i ( m od GF (X) ) ••• (16R) 

15 a (i, j) tc >3 k - 1 snys-rnnfj:^ 

Wfy^ 1 0 6 k:&V>T, 'liffBjMgB 1 0 te, B18<7)=&fT (1 = 1 — 
4) ©SBa^-^A (i. j) f:MLT^n7*GF (2 128 )_tT, #S3^[^1 
(j=l~3 2) Jd*f-rs*P"C*S^ 1 A°UtV (Parity) B 1 (i) , Ea°- 
U -A (i, j) T$§l2^iJf^B2 (i) , WSa 20 " 11 - A (i, j) 
20 TS5l3A°Uf^B3 (1) ^ft^-r^o ^n^©#S2^J^f^<D/\°'J^^ B 1 
(i) ~B3 (i) (^HlO/IUf-ffi) it, £.]&fta&m^T. ^§£^ 
»GF (X) ^ffiibTJWTCDet^^^-rcich^T^^o AUr^Bl 

(1) -B3 (i) IZ&tfZtm (E) te^ic j ^OT-S) 1-3 2©ftl£;t*b 
T*5«9, J^T©:i£te^$C i 0) l~4(7)tgHTIt^^n^o 
25 B 1 ( i ) = E A ( 1 , j ) =A ( i , 1 ) 

+ A (i, 2) + — + A (i, 32) ••• (19) 

B 2 ( i ) =Ea (j - n • A ( i , j ) =A ( i , 1) 

+ a • A ( i , 2) + ••• + a 31 • A ( i , 3 2) ••• (2 0) 
B 3 ( 1 ) =Z a 2 (J - n • A ( i , j ) =A ( i , 1) 
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+ a 2 -A (i, 2) +---+a 62 -A (i, 32) ••• (21) 

(19) ^iJf-fBl (i) MU^te, SP^-r-^A 

(i, j) \z^^x\iy bmzmmmmmmmn&ft^x'&zn%f&&tmcT 

$>%o Sfc, (2 0) S, (2 1) ^®A'Uf^B2 (1) , B3 (i) It f 
5 n-fnaWfrx-^A ( I , j) S (l) iO«t5{:i2 7* (m=12 8) 

©#SMUT, KI5^GF (X) ^^Itil^fT^ ££&CckoTat 

HfC, tfiWHOtt @8WJ ( j = 1~3 2) C0g^^-^A (i, 
j) I^LT^n7*GF (2 128 )_LT\ BB^Ir] (i = l~4) fcfcfrsfPT 1 
10 SSSlA'Ur^Cl (j) , Ha 1 '' 1 ' -A (i, j) T^^f 2/1<Jf^f C 2 
( j ) , WSa 20 " 11 • A ( i , j ) T&£g§3A°U^ C 3 ( j ) ^st^-T 

3o ^n<=)(Dia^j^[^<D/\ o u^^ c i (j)~c3 (j) (^2rffl©/\°u^^i* 

m) it, ^^TCa^fflViT, *^»^GF (X) ZmZiVTMTO&oiZ 
St:t^TfS 0 AUf^Cl (j) ~C3 (j) {C&tt^fB^t (2) ra^tfe 
15 i \Ztt?2> 1 ~4<DfD^^i*bT^0, J^T^tel&ifc j <7) 1 ~ 3 2 ©IBBBTfW 

CI ( j ) =EA ( i , j ) =A ( 1 , j ) 

+ A (2, j ) +- + A (4, j ) "-(2 2) 

C 2 ( j ) =£ a (i - n • A ( i , j ) =A (1, j ) 
20 +a-A (2, j) + ---+a 3 -A (4, j) ••• (23) 

C 3 ( j ) =2 a 2 (i - n • A ( i , j ) =A (1 , j ) 

+ a 2 -A (2, j) +-"+a 6 -A (4, j) ••• (24) 

W>ftf-5>A (i, j) II^LT^IRI^'Jf^Bl (i) ~B3 (i) , & 

^'jf-fci (j) -C3 (j) zmwisfrmzkn^p bjim^, msizi 

25 6jt^^^-e^$tlTV^ 0 Z\<D&UZ&\,*T\Z* &ft <Ot\ U x>f B 1 (i) ~B 
3 (i) , S^j0A'Jf^Cl (j) ~C3 (j) tt-€-n-?n3^@Ta&Sfc 

n^n3<H*T(D^-x-^A (i, j) (DmmfflfDmTv&iEmizftvzLtf-e 

tot, #ffR^#3?UJC*ViT, SP^-^A (i, j) ©fflJt!B©ffi« 
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AU^'li#<hbT> Bl (i) RtfCl (j) , X«B2 (i) M'C2 
(j) tf£tt£&ffl (ft*) TSfcttTfeJ;^,, it®A'Ur^B2 (i) , C2 

(j) z>m&\z\$, MKtfj&znxfcmT*2'DCDffitt7 : --?A o, 

£7c> #fTBLtf##HC*V*T\ ftlftl2i^t©^T-^A (i, j) © 

tlTBl (i), B2 (i), B3 (i) CDfpjn^ 2 Rtf^ 2 £I<7)A U t" 
10 Y«ITC1 (j) , C2 (j) , C3 (j) <Dmnfr2~Dtitf%:®im (ft 

o T «fc tt, fg 1 McD A U t- ^ fit SB £ W, 2 II (DA U 9- A mm £ T A U t" 

MZKD'&^ZJEmiZftotztblZte. ^Sa" 1 -" - A (i, j) T&3AU 
15 t^-T B s (i) (s=4, 5, •••) , XUSa" 1 - 11 -A (i, j) 

f^ct (j) ct = 4, 5, •••) £§Mrr*ui<kv>. 

0 8©^f-^A ( i , j ) OlB^I*^ISiCtt, 6 4ff X 1 2 8 

?m&lZ\Z, A'Uf^Bl (i) ~B3 (i) , CI (j) ~C3 (j) \**ft 
20 f^l 2 8t'7h (1 6/H h) T&ZTz®, ^A'UT^ffiiOf-^id 
5 7 6 • 1 6 (= (6 4 + 1 2 8) • 3 • 1 6 ) A-f — BB^— 

^ A ( i , j ) (D^-^M«> 8 1 9 2-1 6 (=6 4 • 1 28 • 16) /H h 
LfcZo tot, ^OAUf^fiof-^Ki, ^fflJOBU^x-^ (i, 
j) [I^tTfS^l/l 4gg»>LT^§ 0 
25 ^(C04(7)X^^^1 0 7 fC43ViT, fiffiigfilOU «*Ptt**E©i&M 
<£>1f$B, mm<DWdNAl. AWt'J-f-^BNl, AUf^Bl (i) ~B3 
( i ) , CI ( j ) -C3 ( j ) ^I^X^gll 7 <DV-*>tf7T^)\< 

2 o \zmmirz>o z\<omz, 7-+>^7z^;v2 o&it©77^i^it, 

/Ht'J-f-^BNlt, AUf^fBl (i) ~B3 (i) , CI (j) -C 
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3 (j) i^SiJcD^T^r^fCfH^LTfcctVio MfC, /Ht'J-r-^BNli 
2k\Z, Xf7 7°l 0 1 ^7-^>^77^^2 0 KfBli 

(W^T^i 8 O/H t U - f-^ B N 1 ) f^hf 
-^TXlHatftl 0 0 kA-f hg^£Wi£bT^lfcc^-^fC##JU 
^-^^CAU^ B 1 (i) -B3 (i) , CI (j) ~C3 (j) ^ 

10 XT7^1 0 7(;^^T, DNAtiffE<ZM£3&#«. «7-^>^^ 7 -f 

2 (MCiEHLTctiffB, BP*»H2p^EO^fijCDlt$g, iH^JO^NA 1 , AW^U 
-f-^BNl, A°'Jf^Bl (i) ~B3 (i) , CI (j) -C3 (j) 

— yy^JVl 9 \zmmVfzmt)iMAB 1 , ABR 1 <£>1f#£:£> CD-R 
/RWH7^7*1 5^ii>bTCD-R 1 6 \ZUm IT t> V>. U0CD-R1 6 
15 J^b, M^#^C<75CD-ROM^{^igbTt> c }:<> ^tl <=> OfB^^fr^M^^ 
o T O. — tf f C ffi. ft £ tl £ o 

#<7X XTy7*l 0 8 tC&l^T, iWSllOU ^»4E ©^M^tif 
fB, le^JOmNA 1 , SB^'JS T 1 , SB1, &ffim AB 1 , j£7j ft<D@2?iJ S T R 
1, SBR1, RZSmJjtZKDWmmABR 1 ^llf^f X^iS£M 1 7 ©H>f> 
20 , 777-f^2 1 tCfEklT£o B17(D^^X hj- ^TX 1 &mz 1 0 OM/H h 

ig^^ji^^^fe^-e^oTt), 3>r>77j^^2 1 fcieii^n^-^tes 
o oa-t hss^»ii^^^©T:$.^.o miz. mmmmmm 1 o r3>^>^^ 
r-r;u2 i ^ti^iM * y hv-? 1 ^lt^^^/o^da-t^s tc 

25 -A\Ha)mm^u^>9->yy7-ov3nzim^nx, ^3f^w>^-^ 

^©7x7 7° 1 0 9 K&^T, DNAtf$g<D#y&#te, H-1f^ bSiAS^ 
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bi (i) -B3 (i) , ci (j) ~C3 (j) ) &m7L\zn.=f-*--)v<Dmtt 

yy^OltlsT'tcDZL—yrizmm-TZo -75, X^yy°l 0 9 iZ^X. (b) 
5 IllgflOU 7-+>^77^^2 0 4 J ©/HtU-f-^BNl$Z I 

P77i' ;^(d^^tee^ d (Df±m^ ntz if-? &m 7L -)vcom^ 
yT-oi'£i<T j tcozL-*fizmm-?z> 0 zwmz&mzjfcCT, /w^^mmz 
<k^mmAB i zmmizmm bttiK ^wc^tu^ m^-z (/tuf 

10 Xf«>^ 1 0 9 ^£>^T. tftt, 'Ml:f&DT^f-^. 113^0 

8©£TOgB#5r-^A (i, j) (D[H<DmM<D^-*, «A«2^0^f- 
(4, 16) RZSA (1, 17) (D^-^^(7)fft^#^e.IiA-r«)J;'5 tilt 

15 "A\Z, DNAfMcD^L— tf (0 1 ®3>t'a-^y^fA 2 B(75H»T##£T 
£) #JT«, 15©7f77°l 2 1 fC&l^T, HI 1 (Dmm *y 1 K > 

$ — h) ^LT^o;Hy3©iJ--A > rt<D3>f>777^^3 1 <£>|*]^ 
^lfb> fOW^Xfy7'10 8TiJ&f (ll«3>t'a-^yXfA2 
A) *>52!MSft&tMR, BP"fe«WWE©«W©1»«, 5? * 

20 tNA 1 . HB^JSTl, SB1, g^ttABl, j£7j[r](DBE?U S T R 1 , SBR 

i, &tfj£££iRj©g#j*fiABR i &mfrwv, n&m-Dr£mm&^>¥3-—?i' 
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^te, @2^iJ#^2(7)g3^J^'=>^^-^^I^^T, a, g, c, t (M^^-n 
fHA, G, C, Ttltix.f:fcOt;fflat§ 0 

5 TX2$Sb, ^©Hl 9 (D@a^JcDrt(DT>^-^-r >^#lfc^OW. 0 7 

mhf-n (4, i6) , t (i, i7) <D%\t>ftfzmmT<D£o\zmfc 

oTV^o £<Z>gS:PgTfcJU 3L—tf«, »4F(7)i2^J<h^2p^E(D@3^J<i: 

(D a 0) ffift ifi IS M L T V CD ^ « ^ ^ £ V ^ 0 
10 E H#*F 

T(4, 16) =ATTTGGACGGACGTTG -> ATTTGGAC ATTATGGC 

T(l, 17) =ACGGGGTCTATACCTG — GGCCAACT TATACCTG 

fit, 3--*f(Du>\i 3.— $1/7,^2*2 Bm&mn&Mmwiz&i^Tb, d 
15 €-it, -^(Dmm&Mi&mit. xf7^ 1 2 3 iz&^t. m^m^ntc^* 

X hf-^TX2 ^_h|B(DMD 5A7yait^IbT 12 8t'7 bOg^ffiA 

8M-?^>(D?.t7 H^ge^JS T 2, SB2£2jc#>, Ctl^ ^rt^OfEUSS 

O^l ^-^^T<;KCSS^T^)o mhr-^TX2 (EI 9) {C*f-f3*#: 
20 W^M^TKOilDT-^^o 

A B 2 =hex (1457b51222a83c3222e87cb4d4e63305) ••• (2 5) 
NA 2 = 2 0 4 8 

ST 2=AGCTTTTC, SB2=CGCGAAGG 

*OXf>y^ 1 2 4tC^3^T, t*$SMgS«, lOTF ©@B^N A 2 <h^2p 
25 ^4E0|2«NA l <h^^^^^^^, Wi^fimte-oT^zmtrlzU, 
*f\ZX^->yy 1 2 5 K^fr IT, S'J(7)DNAlif$6£t£f?5U NA2i|pID@B 
^jmODNAltfg^it- ^-T^o *^>JT«, Xf7^ 1 2 4tC*5V^T» NA2 = 
NA 1 T-&3/r#>. 1 2 6 tC^ff LT, TOF<£5felI£*Jl<h® 

-^og2^jsT2, s b 2^\ mmmnEoimmsT 1, sb 1 inn^^ 
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f)\ wizmmp (D^mmAB 2fimmunECDmmmAB 1 (x^:7 o i 2 it 

128 =l/ 1 0 38 gM$) T-gtLTVi^xh^^f ili^T^^o t£oT, 

^lf-^7 7^JH: r^FODNAMU 1fWf4EcDDNA^3t<h|Hl- 

{Mb, :£#iJTte, ST2 = ST1, SB2 = SBlMit5^ (1 1) ^ 
JkTS (2 5) SiDAB 2itAB 1 T$>£fc#>, y 7° '1 2 6^£X^ 

io i 2 8 tc^ff it, -e©fii««ias«tt» mmF<D9cm£mmt<D-ffl<Dffi 
^ijst2, s b 2^\ mmmnE^mizm^rzm^\<D-^(Dmms tr i , sb 

R 1 MtC»4F(D^fiiAB 2/^IW^E£^M^fc@E 

a** f (D^mtmmum e ^{cm^ib^j t mtig izm^mmx—m btt^ 

15 <h^-^-r^^^-e#^o tot, Xf77" 1 3 9 ^#ff IT, 3>h°a-^y7 l 
7" A 2 B(DmmmmmW\Z. W1t-^7 7^JH: rf^FCDDNAfMte, 
^2pM^E(DDNA^it(C*fLT[Hl5: (palindrome) <Z)MfiUc&3 0 j 

«JTte> ST2¥=STR2, SB2#SBR2, fr~D (12) ^BlXS ( 2 
20 5 ) ^J:0AB2^ABR1T^5/:J6 > mmtX^y 7° 1 2 8 6Xf7 7° 1 
2 9(C^ffLT. f©a-lfH ilff ^-y h >7-^ 1 K>^-^^h) Sr^L 

TDNA'iffg©ftt^^^^±iB©ffiB^-^, m%mmm.mE(D^VTjmm 

(Bl ( i ) ~ B 3 ( i ) , CI ( j ) ~C 3 (j)) (0 8®1t«) &iAb, 
SiA Lfcffir^B^rn > fc: j. — ^ z/X^rA 2 B (IfMMgfi) rt©fE1fcg«©^ 2 
25 5 s — ^T^OWCiBfifcT*. 

me (DX^y^ 1 3 0 JC&l^T, 3>t:a-^yXfA2B ©f fgJUl 
glU, 0 9 (C^T^^tC, lfflF<£>7^X hj-^TX 2 £BE?iJ7jft C*^U 
^ H(73SS^J77l^) (CNffT, #ia^J77l^t3M^iJ(D 1 6^»S^0D^^^^X 
hf-^TF (i, j) ( i = 1 ~N, j=l~M) f^STTa. #f"J$CN, M 
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\zmmunE<Dftm%tL£mv-?&K). *«sjt?«, n=4. m=3 2t$>^ 0 

Xhj-^«7X^-3-HII»§l|[asc (TF (i, j) ) Sffl 
V^T, 12 8 (=16-8) My V ©AM' j- U — "f— 9 (ifcffi^-^) cfcD&£ 
5 3^f-MF (i, j) Clli^o ^©^fCfc, ^f^Xhf-^TF 
(i, j) (DjC^mZBLmLXTX*-^- F^iJlcM^n^o 
A F ( i , j ) = a s c (T F ( i , j ) ) •••(26) 

m 1 0 [C^-T4ffT, 3 2?iJ<£>£R#t-*-^AF (i, j) ^t#<=>tl 
£o ffltt^-PAF (i, j) ^jg^bTSH^JU^m^ (icffi^-^) 

10 ^/HtU-T-^BN2i1-|. 0 

'lffMJISB«> 7x7^ 1 0 6©»]^i|WI«{CbT, H10(75^ff 
(i = l~4) <Dfflft^-?AF (i, j) HtlT^OT^GF (2 I28 )±T\ 
#@e?iJ^ro] (j=l~3 2) ^T£faT&£Sg 1 AU5V (Parity) B 1 F 
(i) , Ea (i - n -AF (i, j) T££fg2 AU5V B 2 F (i) , TkZfZ a 
15 2<i - n - AF (i, j) ^§i3A'Uf^B3F (1) Jtt\%~$% 0 

#iB^ftcDAU5^ B 1 F (i) ~B3F (i) (fg 1 |&(DA U 5V M) 
(15) ^(D^^c^ca^fflViT, (14) ^<7)Wi^M^G F (X) £&<h 

IT (19) (2 1) i ic^ViT 1 ~4(D«BHTf-r3f:$*l 

20 JfcfC, ^©'MM^M^ HlOGD^iJ (j=l~3 2) «t-^AF 
(i, j) Wibt^n7#GF (2 128 )_LT\ SE^ft (i = l~4) tC^-T 
£fnT'&&mi A 0, J5V C 1 F (j) , 2 a <i_1> • A F (i, j) -T:&£|g2A 
Uf^fC2F (j) , a 2 <i - 1) - AF (i, j) T&3g§ 3 A U "5V C 3 

f ( j ) ^frirr^o -n^oosB^iRicDA o u^^ c i (j) ~C3 (j) (f§ 

25 2&I©AU7V'|f#B) fc, (15) ^(DZiJ&Ka&m^T, fr"D (14) i£<Dt£ 
MSGF (X) ^tlt (2 2) (2 4) 5£<h N jfC^ 

Tl-3 2 <D$gHTft^£n£o 
^r-^AF (i, j) KMUTIII^CAUtV B 1 F (i) ~B3F 

(i) , r^au^vcif (j) -C3F (j) &mni>tc%%$k(D^? 
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^\ 0 1 0 IZ 1 6itiC^^T^^nTV^o 

gT-^©2lo;^jf^ fip-^EF 8 (W»4E) ©2ll©;\°'Jf^Bi 
(i) ~B3 (i) , CI (j) ~C3 (j) 010 (liS^F) CO 2 fficDA' 
5 Uf^BlF (i) -B3F (i) , C1F (j) ~C 3 F (j) <h£Jt$fcLT, 
*ijrf3A°U5V ^+h-^T^>o 08 («2ptt»F) fC*fbT01O 

(fit^F) ©i = l, 4(0*BB^IrI©/1>J^W B 1 F (1) ~B3F (1) , 
B 1 F (4) ~B 3 F (4) j = 1 6, 17 (D&WjfiiW "J 5V C 1 F 
(16) ~C 3 F (16) , C1F (17) -C3F (17) iWioTt^. 
10 &43, ^frO^'Jr^BlF (i) ~B 3 F (i) , XWJOA'Uf^ C 1 F 
(j) ~C3F (j) fccfcHT, l^TfeAUf^WioT^nH ^OItX 

fi£oT, 010 (IS^fF) 0^f-^AF (i, j) (C*5V>T> i = l, 4 
cont j=16, I 7 (Dmh(D^&jZ\iLW.-fZ>4'DCDW>ft : r-5' AF (1, 1 
15 6), AF (4, 16), AF (1, 17), AF (4, 17) 7^0 8 (UmU. 
*4E) £*@jlT££!|#5g-e^o Clat(M8F«f-^AF (i, 

j) izmmmmECDW^-pA u, j) tmm-^$>^h^u-rz\t^-v 

0 1 1«> ^\ZM 1 O©M*4FO5= ? -^ c P^e>0 8 £S&£AU^ B 
20 IF (1) ~ B 3 F (1) , B1F (4) ~B3F (4) , C1F (16) ~C 
3F (16) , C1F (17) -C3F (17) &m K) ffi LTi^ t>07?» 
5. Sfe, 0 1 1 ^43(^X0 8 iS^^f-^AF (1, 16) , AF (4, 
16) , AF (1, 17) , AF (4, 17) <D{4gfC> ^^"T^^^-^X 1, 
X2, Yl, Y2^1T^§, u©I%f^tf-^Xl, X2, Yl, Y 

25 2«^n^n08 (mmmnE) co^k^-pa a, h) , a (4, 16) , 

A (1 , 1 7) , A (4, 17) T£>£o 
^0Xf7 7'l 3 2fc43WT\ ^OifiJIllgllj:. 0 1 OO^f-^AF 
(i, j) 4>-Ci8 0^f^A (i, j) £*BSrr£3B#^— * (AF (i 
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tff&iL-?zm'£>\ziz, m^t-^af (i' , j' ) \zi$i&?zmmunE 

<DUft^-?A (i' , j ' ) ^D7#GF (2 128 )±T*£^*i:££#K 
5 mi 7?iJt;i2oT % 3T&££:<s!>. imiXf^^l 3 3 T£o fit, 

af ( i ' , j ' ) zm^x, 0 1 2(D?u-^v- hizvt^xttfo-r&mmu. 

nEcDBV^-? A (i',j') (X1.X2, Y1.Y2) £«7nT£o 0 
1 2(7)ft^«, it^D7^GF (2 128 ) ±T^ff $tl^) 0 

io ;i<d±<§-£\ Eiii{ci3ViT. fg i 6^j©*£a$cx i , x 2 «2-3T&£fc#K 

^1 6Pl<D 2-D(DWt4 C IF (16) , C2F (16) <h» 2tf 8 <D 

2^0A'Uf^Cl (16) , C2 (16) t^IScXI, X 2 tC^JTf £H 
SF©g^r-^AF (1, 16) , AF (4, 16) <h l^T 2 5u 1 ^ili; 

^it^li^-iiT^o /t'Jr^ci (16) , cif (16) izttTzm 

15 Ii«|12©Xf7^14 1© (Gl) ^ (G2) j£L?3lZ>o (1 

5) ^(D±j$Ka&m^T, A°U5V C 2 (16) , C 2 F (16) ^^J-T^st 
7°1 4 2© (G3) iS, (G4) ^i^^o 
#JC, (Gl) (G2) (G3) £ (G4) 5££§l< £ 

£T\ ftli?nXfy^l4 30 (G5) ^ (G6) etl^o (G5) 

20 (G6) ^S^n-ftlClX, C 2 X£T£;ii:T> 2 5u 1 "jKMtUi 

tlX^^l 4 4CD (G7) ^1rSt:i^Tf§. ^nSr^fC^/!:^^ 
XI, X 2 te^(D<£5f;i&£ (01 l#Bg) 0 ^W3f0T<fctlte:\ 
fg3/\°U-7VC3 (16) , C3F (16) &<i:&ffl^T> 2>^t\"JFMtU5U^ 
25 £$Wfc£J:<, *2Qifc7^ 1 IHT&n«\ ^JAtffg 1 A° U 5^ C 1 (16) , CI 
F (16) &££fflV>3£:tt-e<fc^o 
X 1 =hex (43475447474347544347544354434154) ••• (2 7) 
X 2 =hex (47545447434147474341474754545441) ••• (2 8) 
W\z, 7X+-n-H^J^^Jl:W§||tc h r 0 £ffll^T> 
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u : r-&&jc ; ¥mz$Emr?z>i:&<D&o\zfc%> mi 1 mm) . ^©picchr 
mvTx^m\zm.Wk-$-z> 0 

5 c h r (X 1) = TACTCTGCTGCGGTGC 

= T ( 1 , 16) = T F ( 1 , 16) •••(29) 
chr (X2) =ATTTGGACGGACGTTG= T (4, 16) ••• (3 0) 

:n<j;o. aupKWE©^^^^ h^-^T (i, i6) ttt^F^BU^ 

+Xhf-^TF (1, 16) £\tm\s<, ^f^hT-^T (4, 16) 

10 fcW»»T+XhT-^TF (4, 16) (0 9#I) 

#tC. 011tC4o^T, fg 1 7?U(Z>*fcHBcY 1 , Y2tCOV>Tfc, f§17?ijtf> 
2-D(D/^) : T-i C1F (17) , C2F (17) *f^f § 0 8 <D 2 U 
f^Cl (17) , C2 (17) *^ltY 1 , Y2 lzm&? Z>HmF (Dffift 
T-^AF (1, 17) , AF (4, 17) ££/SV>T, 0 1 20^77^1 4 

15 5© (G8) ^ (G9) j££K)fcZ>27Cl$tmttn&&&*>n2>o Z\tl&M 
< Z\£\Z£-oT. **D$CY 1, Y2ttfnftlXT7^1 4 6© (G 1 0) j£T 
^-r^i^T^^o ^n&HIRtc#Vifcte*, Yl, Y 2 «#tf)J;-5{;:&3 (0 

1 1 mm) o 

Y 1 =hex (47544343415441544354474747474341) ••• (3 1) 
20 Y 2 =hex (41544343544754414743544741414754) ■•• (3 2) 

miz. zcDm&'r-z (tx^-3-k?ij) *^m\z^mrz>tyK<D&o\z 
uz> m i i mm) o 

chr (Yl) = ACGGGGTCTATACCTG= T (1, 17) ••• (3 3) 
chr (Y2) = TGAAGTCGATGTCCTA 
25 =T (4, 17) = TF (4, 17) - (34) 

Z\tL£0, Sf^E©^r+Xhf-^T (4, 17) tmnFCD^ftr 
^hf-^TF (4, 17) tfi^K, ^mhr-^T (1, 17) 
rzVtfffift^^X hr-^TF (1, 17) (B9#I) iS^S^t^S. 
##J<B#&fc.fcoT7fc*DlfcX 1 , X2, Yl, Y2, fiP^«*fMsmE©g& 
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#X-*A (1, 16) , A (4, 16) , A (1, 17) , A (4, 17) ^ 
JEmizm.7i:T*%T^Z>Ztitfftfr% 0 ffiftT—PA (1, 16) , A (4, 

17) •€-n-?ngP^— ^AF (1, 16) , AF (4, 17) £|f|— T*& 

( 1 ' , j ' ) . IP^ A ( 4 , 16) , A ( 1 , 17) T\ 010 (DUM F ©A' 
^ t 'J - f-^ B N 2 4>(7)Mt 5^f-^ A F (4, 16) , AF (1, 1 

7) £«£«!>Lfc&, i<oimi:«koTiens;Ht l J-T-^BN2§ 

10 ^TXl* i(3MD5A>^>aBift*ffl^Tl 2 8 tfy hOSftlAB 1 ' 

tUU ClOgiKMfiAB 1 ' *MK*«**E©gtt«AB 1 Uf7^12 lt^ 
77-r;KCS2^$tlTV^) (h^L-V^^S^Sfil^T^o #0»JT*«, A B 1 ' 
= AB 1 ^aTT^t^ ^JAfcflEI 1 0 ©KfifFcDg^^— 9 AF (i, j) 

^eimflLtffc&o ZKD&otSLm&lZ. A B 1 ' A B 1 t &o fz £ €?»Ctt, Xt" 

3 5 jc»fr-rn««fcvi. iism, ab i 1 =abi^mlt, mmzx 

1 3 8 \zWu IT, 'WfBMSSte, ±f2©g§ 1 r-^77<iK: rfffi 
FOE^J^aiJptt^ECE^Jii^rtTfflJi-r^BIJ^OM (i' , j ' ) > %.z$ 

j' ) il/Tfii (4, 16), (1, 1 7) 7^ fflSrr£8&#5^;* h:r-^ 
©Mi: LTA (4, 16) , AF (4, 16) RtfA (1, 17) , AF (1, 

1 7) a*s2»$ns. 

— 7f7^1 3 2{£:fc^T, ffiltS^r-^AF (i ' , j ' ) 

jEmumTtizmm-c^^o ^z\x\ mmzx^-^-^i 3 s\zwfs ut, 

■tf tt-tCDD N Alt eSW^ E <£>^£t-*— ^ , Bpt> HI 8 ©AW ^ U 
-f-^BNl&a^yh7-^l (-T>^-*yh) S^LTJfcAU 3 > 
ta-^yXrA2 BOf WSIH f ©/Ht'J-f-^BN 1 $£tt£ 
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meow, 3 77^ ;wciE®-r 5. 

D 5 A 7 y ait^ffl 1 2 8 H -y h (DS^jftA B 1 ' dCD^&tfi 

5 ab i ' fimmumEcD^mAB 1 uf7 7°i 2 it— m7 t )iizmz 

-7^UW3Ji"&(Cte, A B 1 ' ^AB1^§ 0 d(D<*:#^te, ^Jx.tm^ 

10 AB 1 =AB 1 ^3t-T^<i:#^«, Xt- y 7° 1 3 7 fC^tf bT'WMiiS^ 

^AF ( i ' , j ' ) iZttfo-?Z>fflft^-?A ( i ' , j ' ) £;£#)£o 
mmtX^yy°l 3 8 izmrTZo 

±IB©X^^yi 3 5T11 rL— tf(iDNAfi©Mf*^^f- 
15 3? (A-ftU-f-^BNl) £|gALT^3#i\ SUCD75& t bt, 

3 1 T^^nfcffis-T^^^-^AF (i ' , j ' ) (C^JST^^2P^E 
O^^-^A (i' , j ' ) O^^iALTfcd;^. ^ntcioT, iUfnX 

b%Mniz{&m-?^z> 0 
z\ co ct 5 \z #m co tf >? * x ^ tc j: n «\ fg 1 £ u Tii2piim e co a° u 

20 TVltfg (Bl (i) -B3 (i) , CI (j) ~C3 (j) ) ^iAUTt^o 
"&\z. z.con^'r^mmL^UMFcon^T-^m^ (B 1 F (1) ~B3F (1) , 
C1F (j) ~C3F (j) ) <h£it<&LT> W^^f-^AF (i, 

j) cDmwptz^m&izte. ttmrzumumECDWA^-ZA a, j) & 
mTtfzz.ttLT, mM-?z>w>tt : T-5>(Dmw^^\z. x 

£fz. ^J©A°U^^1ffB^ffl^n«\ SNP (-i&X^fi#M : Single Nuc 
leo tide Polymorphism) CD J; o ^Hlf^colBHi^iT 1 ocd^ 9 K (tSS) 
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t, n>^>^^7-r;^o^is*5fE(Dsa^Js t i , sbl s«iabi, 

5 Rt^BE^JSTRl, SBR1, SI=JttABRl^loT, Xf7^12 2~ 
12 81:^1, ^2p^EchlS^EchW|sI-'l4<7)flJ^^tf oT, pl^Wc£3 
^£r^^f»EcDAU^tjfffi (fS^-^) ^BgAbTV^ 0 L^L&7^> 
^ip|^^Ei|^^Fi«a#ttVi< e^imotl^ £<D 

ct^^g^MAB i momfrrnvfrz 2^(Dun(Dm-^(Dm^x'(Dm^^m 

10 K§LT, -r<lZX^^yy°l 2 9lzmrVX, D N A1M<D{±y&^ 6S?P^ E 

fc*3, ilEcDHSSoo^^-rii, msiZTF-fJiolz, W, 1 *Icda° U 5^ Iff $g (B 
1 (i) ~B3 (i) ) <hfg2M©A°U7V1f$R (CI (j) ~C3 (j) ) £ 
te|lf]t;M$CT$>£o L^L&^<=>, m 8 ©^J(Dck3 fC^^-^A (1, j ) <D 
15 SB^ftcDfHifc (4jl) ^#SH?U^facDi@ifc (3 2fH) <£ «9 t>'>&m§-&fcte, 
A >J 'lt$gco^#:w|f mm$:'>t£< TZ>tc*b\z. SE^ftOA U 5V 1*#g£ b 
T#iJ*J£C 1 (j) , C2 (j) > XttCl (j) J&tfC 2 (j) (D^-^^ffl-T 
-5 £ (/> 5 J: 5 fc, 12 ffiCDA U 5V 1 fficAA U J-A Wfgct D < U 

TfecfcV^o ilCOct^tCUTfe, ^^M*4E«i:IS^Fi:(75ffiBg|5«iE?S{C^tb-r^ 

20 ztmz. sNP®i^^wi:4i;sfflisttiE«t:i%-r5^t^t^§o 

0 8 (0 7) (DM<D£o IZffift^-^A (i, j) <DiH^J^fB]<7)fi^C^ 

#^-^a (i, j) j&z$ni)^jmm*ftm&(D&m£wmx^-tz>z.t.tf 

^m^mmt, (2 m -n/4 ^Tt^^ut^sb^. zmz^^x, 
m-mn^^n u tv mmt lti^^ 4i@cda u 5v it m&am~cgz>tztb. 
mn<DU^mz^^mmm^iEm\z^.7t-r^z.t.^x^^ 0 
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ht-^tx i &0 8©rai;5*— *a a, n <nmm\z 

^[fijlC 1 3?iJ(E>6 4 fcfy h (8/Hh) fo©Mr-^B (i, j) (i = l 

~5, j=i~i3) ©S2^"j^ i emwc^x^. z\<Dm i 3<D&%m^-$ 
io b ( i , j ) \t. ^n^nm i <Dwmm.mE$>(D 3 2 mco* zv^?- Yv>w.mz 

Mltt^. ^CDS5^JT'«, *f£©^#^-3?B (5, 13) (C^^-T 

%m7 (D^mm%Eteft&Vt<ii^fz$b. -^(DU^-^B (5, 13) tctehex 
(000- • -000) <£ Vfc&y^— 'f—pm-VmZtlT^&o 
Z\(Dm^\Z\t, Xf'^'lOBCMl^ 11 3©6 4H7 h©§Bl5^T- 
15 (i, j) ^D7#GF ( 2 64 ) (m=6 4) ±©7G(D^ h;l^^<h* 

fcLT, SP^-x-^B (i, j) l:»UTJtfD7*GF ( 2 64 ) ±(D0f^cD?^ 
^D7#GF ( 2 64 ) ICW^GF (X) R^TCaibttt 

GF (X) = 1 +X 5 + X 2 3 + X 4 3 + X 6 4 ••• (35) 
20 a=X ••• (3 6) 

^D7ftGF ( 2 64 ) iCU^^ibTH #J;U«tf)g£ 
GF' (X) fc&/HT€f, uOIEMjCGF' (X) tC^-TS^fiJcTntUTtt 

GF' (X) = 1+X 7 + X 6 2 + X 6 3 + X 6 4 ••• (35A) 

25 a ' = 1 +X ••• (3 6 A) 

fit, 01 commmmmm ion 013 ©#ff ( i = 1 ~ 5 ) <dm^- 

^B (i, j) II^LT^DTftGF ( 2 64 ) ±T\ *E^IrI (j=l~l 
3) ^^fr^^TS.^mi /^Jf>f (Parity) BIB ( i ) , E a <J ~ n • B ( i , 
j ) -e&£fg2/\ o y^>f B 2 B ( i ) . Jk&X a 2 <J - n • B ( i , j ) T'fcZfH 
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3/\°Ut^b3b (i) ^tffi-§o ;me>©ftif£5£«, (19) (21) 

^lC*fJ&bT&0, CCOW, 1 *&CDA'j7Vlf$g (BIB ( i ) ~B 3 B ( i ) ) 

Mfc, 'lt#MiI^« 10H 0 13 c£>&?ij ( j = 1 ~ 1 3 ) (»Wti"r-$ B 
5 (i, j) WtlT^DTftGF ( 2 64 ) ±T> BEMTjft (1 = 1-5) fC»T 
5ftT»5^1/^Jf-fClB (j) , Sa"-"-B (1, j) T&<3^2A'U 
f^C2B ( j ) , &^2a J,, - n • B ( i , j ) T^^3/^Jf^ C 3 B 
(j) £ftl¥T£o £ne>£>ft3f5£«, (2 2) (2 4) 5$£*tJ&bT:feD, 

^CD^2iacOA°U^^M (C1B (j) ~C3B (j) ) fefnftl64t'7 

io hfcbSo 

2M©A°U^^("lf$g (BIB (1) -B3B (1) , C1B (j) 
~C3B (j) ) <D?-?m\t, 0 8 <D A° U 5Vlt#g (Bl (1) ~B3 (1) , 
CI (j) ~C3 (j) ) lZits<Tm$l/4\Z'pt£<~C%Z> 0 tot, /VJf 
•Y 'If # £ ii ft IHift £ ft b TI 0U# HQ Tlflt £ Z. t. #T * * £ ^ \Z > f 2 fit Mfc 

ITOtC^OfiUsi-FcA^X hf-^^Sl CfoTl/4(0f-^M»f- 
^OiB^lt^lftbfca, ^D7#GF ( 2 64 ) ±0^lCJ:oTimSr/l2 

T^X b-^— i<?TX 1 fc^&V^— ^*tf>A-f ^-u— ^— 
^tfcfSI&fc:, ^1 H^Tcfc -5 Kg-* ^ F£ 2 h*y hcD^-^T^bTVi 

25 T<£>«£-5& 1 6|l0J¥a~n (8 t'y h©7^+-f-^) ^fffl^tlS^ 

m2)) 

c y hy> 
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g ^7-> 

t ^5 > 

m Tx— >> X\Zz/hz/> 

5 r #T — >* XS7t-> 

w 7f->, X«^> (^U<tt^7'>;U) 

s >77-y. XiJyh-» 

k ?y->, X«5P^> (ei<tt^7y^) 

10 v 7f->> ^T->, XSyb'» 

h 7t^X X«5Pi=> (gl<[^7yJl/) 

d 7r->> #7~>. Xte^5> (^b<«^^^>;i/) 

b tfT—> % yhyX X«^5> (gl<tW7y;W 

n (T^->, ->h~>>, ^7-X X«5P^> (^b<tt^7->;i/) ) 

15 Xtt (^HJ^U< ttfdlCDm») o 

£ (Dilute, £ft£>l 6ffl^(7DX^^rSVi^S^^4 b^y h©3- 

±IE©HM(?)^^-e«, 0 7 SOT 9 <Dz?u*^\*<Dmm&^-?T* 
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5 ^ITfeS*Wl:il©3>t'a-^y^TA2AMtf5^ DNA© 
Bgffi<hLT©*>/1^Mffl<Z>>'— ^>1J-— (protein Sequencer) ^W^SS 

^T^X h^r-^ (TX 3 ^Ifiilit 1 0 iiMsns. «»JTf 

15 ±ie<D^x:/+M' h i ^^a#l^^:jiim©^^^>/\ o ^mcd8 2 o{@odt^ / 

20 ^ /^©IS^ft) £4frT, -e<Z>i2^(BjtCia3^TS#B2^lRltC2 6^iJW8 
X?©^S©^f^hf-^TG (i, j) iZftmtStlT&K), 8 2 1 

±©7^yt^tf-^ <D\±mz a^^-f-^tito ^#jp $ nx v>§ . 

#fC, Wlgf 10H M$tlfcr+X hf-^TX 3 C±!B©MD 5 
A5/'>a|ia*»lT 1 2 8 tfy h0SI5lAB 3 &J&#)Z>£mZ, t<D7^J 

25 iwj(otNA3, Rzsftm t <d 8 m-?~D<D7^/m<Dffim ST 3, S 

A B 3 =hex (Of 66dc2b3024a9739d0e912fdel2b8ba) - (4 1) 
N A 3 = 820 

S T 3 =MR VLKFGG, SB3=TLSWKLGV 
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Xhr-^TXR3 (=VGLKWS • • • • FKLVRM) ZKBt^t 
X hf-^TXR3©MD 5 /V3/->ri.|I@gctC e k£^jfjiABR 3, JkUZW)^*- 
X hr-^TXR 3(D9cmt:Mm£<D8m~T-D(D7^ jm<DffiP\STR 3, SB 
5 R 3&M&Z>o ga^'JSTR 3, S B R 3 te. ±fEtf>IB?'JS B 3 , ST3^tlf 

nw^fa\zm^w^&z\£\z&^xm%\zMtbz>z\h&x%z> 0 z\n<b(Dmfc&) 

teimZ&,T<Dmi0XfoZ> o T^Xhr-^TXR3®E^iJH r+Xhr-^T 
X 3<DlB^J(c^bTlEl3t (palindrome) <£>M$Uc&£ 5 Z. 
ABR 3=hex(e895f433ele77f84b3cadeeadla52380) •■• (4 2) 
10 S TR 3 =VGLKWS LT, S B R 3 = G G F K L V R M 

ttiiiiiion tt^G©*w©it« (««*«f3t-rsflia) > §e 

?Utf>8cNA3, f+Xhf-^TXS, BH^'JST3, SB 3, g$JffiAB3, M 
7jf*](DgB?'JSTR 3, SBR3, RZ^M^^KD^mmAB R 3 ^IMt^ 

15 ItcyT^^iUT, r+Xhr-^TXSi, fn^Or-^ t £SU© 7 

t^c juzmrnvxh^o m^x. tiwgfii on «i^.«bi7 ^ti^ni 

1 4fC^Tcfc5£> UMG<D^7. hf-^TX 3 SrK^fa (7 5yM^J 

h) ®fi$o^f+xhf-^TG (i, j) \zftm?z>o n, Mtt^n^n 

3) ^#JPbTf#e>n^ 8 3 2 (=8 - 4-2 6) AW h©r+7 hx— * (£ 
MTX3' £P«) mhf-^TX3' £N=4, M=2 6T 

#t"JT£o Wil"?^ ^0 8^0^f^bT-^TG (i, j ) ^ 
25 <D<kolZ^*X b?-?&miZTX*-a- F GBtffi^-*) «i&T<5M$Ca 
s c 0 £fflV>T, f0t*6 4ty hOSU^f-^AG (I, j) ibXl^, 
AG (i, j) = asc (TG (i, j) ) ••• (43) 

014(CTG (3, 11) <DmmMX7jk-?£?lZ, Itasc (TG 
(i, j) ) 11, ^f+Xhf-^TG (i, j) 0jfe80X*03-h*JJ<i 
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5 015H ^4G©^f-^AG (i, j) (Di5?iJ£^LTV^ 0 ^tllzm 

^xm 1 3 (DMtmmiz, mmmmmmio^ 5 (D 4^x2 6^6 

4h*'> bc7)t$£)-:r — ^AG (i, j) P 7WG F ( 2 64 ) (m=64) ±(D 
^©^^7 Ml/S^ch^&LT, gP^x-37AG (i, j) fC*tbT#n 7VfG F 
( 2 64 ) ±©m^cDi^^Sg-r o ^P7*GF ( 2 64 ) ±(D®tm&m&GF 
10 (X) M'M^aibTH (35) S (Xte (3 5 A) j£) , J&ZS (3 6) 
(Xtt (3 6A) 5£) &££MfflTi*3o 
H^^HC IfMSSMlOte, 0 15CD^-ff (1 = 1—4) (D^^-^A 
G (i, j) \Ztt IsX 33 U 7 foG F ( 2 64 ) ±T\ #IH^J^f^ (j=l~2 6) 
^OT£^T&£fgl A'J^ (Parity) B 1 G (i) , E a (J_1) -AG (i, 
15 j) T&£3§2 AUt^ B 2 G (i) , WSa 2 "-" • AG ( i , j) XfoZ> 

fg3A°'j^>r b 3 g (i) zmwrzo znzmmmz. (19) (2 

1) 5£fC*tJ£bT£>JA ^KDAU^tiffg (BIG (i) ~B3G 

( i ) ) \t^rn^tl6 4 t:>y bT&3 0 

Hie mmmm&m 1 0 ii5©^j (j=i-26) o^t-^ag 

20 (i, j) C^bT^DT^GF ( 2 64 ) ±T\ mmjim (1 = 1-4) IZM? 
§|0-efe§^lA o 'Jf^ClG (j) , E a; <l_1) - AG (i, j) T&3fg2A 
UtV C 2 G ( j ) , Rtf 2 a 2 (, " 1> • AG ( i , j ) 7?*5i3/1UT^ C 3 

g (j) ^ftm-rso ^ne>©it^^«, (22) (24) ^znmi^x^ 

K> , ^CD^2|I(7)A 0 U^^'l»|g (C1G (j) ~C3G (j) ) fc^-n^'tl6 4 
25 If-yhT^So £©J;^CfrirLTt#e>nfcAU7V B 1 G (i) ~B3G 

( i ) , C 1 G ( j ) ~C 3 G ( j ) HI 1 5 \Z 1 6ii!&^T^$nTV>5. 

<Dmmz* z \ i <Dmmzik^%h?—?mj) i frfcQ'j>tsL^r£tf>, nmm\z 
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tll-D 2G ( i ) tC 2G (j ) ) chUTfcct^c 0 1 5 <DM\Z&^ 

T, /^'Jf^B2G (i) , C2G (j) (D^-^^ffl-r§ fccD^-T^ <h, A U t~ 

2 4 0 (=8-3 0) /Hhi&So tot, £3&<2A U 5V <Z)^-^*«, ^ 
5 foOTVCD^lrX hr-^TX 3 (8 2 0/Hh) t:^ltggl/3 CMIT 

&(C, 'IfMiigSlOtt, SmGCD^fffcA'IM, S2?iJ©ffcNA3, f+Xh 
T-*-^TX3, ^MilABS, A B R 3 > WA <J 5V If $g£$£^T-V X ^gl 

1 7 ©7- *>tfy z-Ol/2 0 tC|H®-r^o ^CD^fC, 7- + >^77<;P2 0 
10 ^It077^J^bTt)J:K 'tt^Sgfi 1 0 tt, UmG©£fJ(D 

tiHB, Sa^'JcDicNA 3, SB^iJST3, SB 3, g^lAB3, jM7j fSj^SB^J S T 
R3, SBR 3, RO^TjftOS^MABR 3 ^llf-f X^igfi 1 7 (53>f 
>^^y-r;W2 1 tcSB^T^o Jg£, ffiffligllOU 3>f>777<^ 

2 1 <£(£>1if$g£il{f *y h«7-^ l ^lT3>f>70^nAW^3 tciifgT 
15 £ 0 ^tUCckoT, □>r>777^^2 1 t©flitt7°n/H^30^-A'rt 

©r^KpJ^^3>^>^^7-r>'i/3 i(ciHii$nT, ^3#^>^-^^ h& 

GcDSS^'JcOicNA 3 , WMIAB3 Cm&gtCjS UT A B R 3 ) £g#CD 

stm&s n>hfa-^yXrA2A(DFMt (7 5 / Bfe««©{fc*&#) tt, ^ 

25 5ffiiT-^0S^^ofcifl:«, tftllgSl OH IlT^7^gI 
1 7©7- + >^77'f^2 0<7>*©f£**G<Z)A o U5Vli£B (0»J A B 
2G (i) , C2G (j) ) &M%.&n^-*--))/<Dmtt7T^)]'tlsT s £<D3.- 
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7- + >^77-fJV2 0 ^(D^r^Ts hr-^TX3^Z I P 7 y ;^^(7)^5^;-e 
10 *UIAB3, ABR3, S^'Jr-f 1fi^CD-R/RW K7-f 7*1 5 

TCD-R1 6iClEitTt)cfcK i(DCD-Rl 6^6, HtC^gc© C D - R 

15 8H^«j¥W»Ka)IB^I^i3:«|fcffT, ^oMfE@S^J7jfS](c^M-r^>#gB^J7jl^ 
ff<^MtE^^^-^tcmf@^fffSB^B3^J7j[^{c^fnT#;GF (2 m ) ±©Il 

fC#^iJft(cSfflBE^J77fB]^^DT#:GF (2 m ) ±©g§ 2 O&W&ffi. VTW, 2 ffi. 
20 (D/^'Jf^ WIS^^feTV^c 

OS^W^^U^-^K, Xtel~2fHg^©T5/®?(Dl2?iJ^)£T£fc#K 1 

A°>JtV mn<DmW%)m&^#)Z>f£#)lZ. f0m©tfe6 4, 1 2 8, 1 9 2, 
0»JAfc£01 3 ®^Jfi©^SlTtt, mk'«;hSS^tSP (>2 m ) 
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w-rzz-tibnimTr&Zo vfrvfc&b, ^(d-^utw-gy (p> &m^rcm& 

v h*M.XZ>m&ifidbZ>tz.tb. /t'Jf^fiWnr^GF (2 m ) zm^tcm 
^Cit^T (m+1) /m\%nmz&<t£Z>£^o^m^$>Z>o IP*>> #D7 
5 ftGF (P) KtttRlf36«§ST»*i:Vi'5fiJ^t***S*^ ^DTftGF (2 m ) 

2 m ( m ^i6) x^2 m ct r)mfr\z'bz\,mm<D±%^m<Dm& 

P&$L®Z>iz\Z, m%.\* ^7— (Miller-Rabin) ©itSiS^ (flIAfcf 
10 M.O.Rabin: "Probabilistic algorithms for test ing primal i ty" , Journal of 
Number Theory, 12, pp. 128-138 (1980) #$0 

(quadratic sieve) (^"JAtf C. Pomerance: "Factoring", In Cryptology and Co 
mputational Number Theory, pp. 27-47, American Mathemat ical Society (1990) 

%^&<Dm&ftm&ffofc&\Zfe, ±IE(D TUBASICJ tOffi^i^ TECMJ 

•€-LT, 5SI&P&ffl^S^foTft:GF (P) \Z. (0, 1, P-l) (DP 

«©7cJ;o«^sn, jbnMMii^o^ffttPSr&tLT^fT^ns. ;in£_hfec£> 

20 mk'^ hCD^^-^ (A (i, j ) 30 

©^□TftGF (p) ©fRrn^cDTct^s-e-n^vi. fit, Au^if^ 

^OTftGF (P) _tCQ£j&^<5«, k = P-l P^SiLT, & 

25 5 k = 1 (mo d P) •■• (A 2) 

<5 k '^l (mod P) (l^k'<k) - (A3) 

tZX\ itpl, p2, prMllnl, n2, nr^ffl^T> 
k = P- 1 =p 1 nl • p 2 n2 pr nr ••■ (A4) 
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Z\(Dh£, £/&tc<5 tit. P^SilT, d CO (p 1 n1 -' • p 2 n2 p r 

nr ) m. (pl nl -p2 n2 - 1 pr nr )fi, — , (pl nl -p2 n2 p 

r nr -') m&fttlh 1 £fcP>f3mb<DT&niX&^o 

*'o7#GF (P) ±©ffijft© 0 JK^Otc £ fcOHTfc (A 2) 
5 5£-f£/i#>> k (=P- 1) *fflViT£©jS»7C£- 1 tt^«)<fc"5JcfHFTSC:i: i t) 

£ _1 = £ k " 1 (mo d P) ••• (A 5) 

10 fUT, ^07ftGF (P) &m^2>®&\Zh, 0 3~0 6CODNA'ltf6(D#t 
*££©l&fts, WDNA'IffgCOrL— »f©S&tfs«, fn7GF (2 m ) _tCD*HI?£ 
^DTftGF (P) ±(DM#^A^fc^T^:T|WI#{CiifflT^C<i:^T#^. 

GF (P) ±T/tU^^1f$B^ft^-r^)±a^tC«, gB#x-*B (i, j) tt6 
15 4 If v b(D±T<Dm&mZ>»Jm&tffcZ>t£®, SicPiLTte^ 64 (m=6 4) 
£®*_3iBHT'6 5 (=m+l) ¥v hUT<Dm%t MX.teBth'b'Z Vi5H») * 

M*J£3 t>^7C"r*Sfe», ^fig7cibT2 0O^^^^coic^MLfc 

P=hex(1000000000000000d) ••• (A 6) 
5 = 2 ■•• (A7) 

i3 <D7,^yZfl 0 6 IZttfoVT, 01306 4t5;hO#^ 
x-^B (i, j) ^^D7ftGF (P) ±<£>^cD£^&bT, BB^-^B 
25 (i, j) \zmsT±f&7t6&m\<*Ttfu7fcGF (P) ±©Br£©ift*£il!rr. 
-H^iJchLT, 0 130§ff ( i = 1-5) ©g&#^-*B (i, j) fdfcfLTtf 
D7#:GF (P) ±T\ HmmiSfa (j=l~13) fc*#f**n?&a& 1 A° U 
f-fBlB ( i ) ' , S 5 (J - n -B ( i , j ) tfe§^2/^Jf^B2B ( i ) 
' , RtfZ 6 2 <j - n • B ( 1 , j ) -e&3!H3A'U5V B 3 B ( i ) ' ^stlfLf 
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3o Z-tLt><DmW^\Z. (19) (2 1) 5U£*fj£LT&D> ZL(D?&11&<D 

/m^^mm (bib (i) ' ~b3b (i) ' ) n^-n^ns^t (6 4 + 

1) \iy 

StC, HI 1 3© €-3*1 ( j = 1~ 1 3) (DUttf-ZB ( i , j ) lc2*LT#n 
5 7^GF (P) ±T\ 3B#|#r&j (1 = 1 — 5) «ft§ifD-C*l.il/\ 0 'Jf^C 
IB ( j ) ' , S 6 ° _1) • B ( i , j ) T&£!S2 A°<JtV C2B (j) ' , S 
2 <5 2 • B ( i , j ) T»5^3A'Jf^ C3B ( j ) ' fcH-g-TSo £ 

tlZmiWmZ, (2 2) (2 4) jUc?fcih£LT*3tK ^Og2JllO/tiJf 

^ti (cib (j) ' ~C3B (j) ' ) fe^n-fng^T (6 4 + 1) tfy 

10 ht^5. 

«tbtt)^D7#GF (p) ±-cftmm-%fa<D%z 1 wjf-ffi, s^sb 

£iJ;£ftcDf?l2fficDA 0 U^1f$g£ft^-f 3 0 ^LT, 6 (DTsT-yZf 1 

3 1-13 8iC*fjSLT, 2^©i^©AU^1i$B©Jt4^ ffiltS^f- 

as^-^an 2 8k*7h (m= 12 8) T^T©fflS^S«-&JC> # 
□ 7#GF (P) JiTA 0 U^1f$B£fhl?T3i§'g-{^3u 2 128 ^AT12 9 

20 P = 2 128 + 5 1 ••• (A 8 ) 

6 = 2 ••• (A 9) 

0 7, 08(D||M^^^CDct^{C^^^-^A (1, j) 
— ?^:(D>b<D-e$>Z>m£?\ZiZ, m¥y hO^ft^—PA (i, j) <£>«*ffiNm 
axte (2 m -1) i 0 fc/h£<&3„ *ftWl:17©mhT-^tLTA 
25 SCI I3«-K^fflt5i^, 7^7 7^7 hOASC I I 3- Ktehex (41) 
—hex (7a) t^iNmaxtt^OJ;5l:S5. 

Nma x=hex(7a7a7a7a 7a7a7a)<2 m -1 ••• (A 10) 

^<om^iz\,t, ^D7ftGF (P) ^t#^-r^^cJ6(73mfcP^^:wJ;5ic, g& 
^t-'-^A (1, j) ©f|;MfiNma x «k D*#< , lOmt'y hOttltl 
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2 m >P>Nma x •••(All) 

mfcmz, m= 1 2 8 T (A 1 0 ) (All) 

5 P=hex(7a7a7a7a7a7a7a7a7a7a7a7a7a7a7a7f) —(A 12) 
5 = 5 ••• (A 1 3 ) 

u0$|[NS^%(5&ffl^5^D7ftGF (P) ±T'i7, @8 0g^f 

-^a (i, j) ctbt^ iwjf^ii, ^^m2m<DA°u^^'itig^ 

CI mtfyh (|14Tttm=64) (DgB^^— ^A 

G (i, j) ©S^lNm a x tt^OJ: 3 
15 Nma x =hex (7a7a7a7a7a7a7a7a)< 2 m - 1 —(A 14) 

z\(Dm^izh, ^d7^gf (p) &mi%-tz>rc®(DmwtP& (aid ^ 

JM^WKl, m=64T (A 14) ^d^fti" 3 (All) ^^^^c 

?mmTm%'i^^mmiNj&zfz\nizM^&±f&K6<D— m\^&<D&o\zt£z> 0 

P=hex(7a7a7a7a7a7a7ad5) -(A 15) 
(5 = 2 ••• (A 1 6) 

A°U^>r1flB^^PT^GF (P) ±Tfff^-r?)^^}Ct>, ^^'-^ 

m-fifa cm2m co/\ o u^^it$goDf@m^, #ie?ij#ft (iii) <da o, j5vw 

UTfcj;K injector, /^jf^ti^xyw 
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WfcttTcf Zfc&lziZ. ^E^I^oBB^-^rofflftS (P-l) /4J£TRc 

i$^T^5^, /^Jf-ftti^UTH WA«BCHt5F§ (Bose-Chaudhari 
5 -Hocauenghem Codes) (#iJ*Jf J. L. Massey: "Shift Register Synthesis and B 
CH Decoding", IEEE Trans. , IT-15, pp. 122-127 (1969) #10 *ffl^T*>«J:V>. 
(lb, ^©BCH^te/hSViffim' (ra^l6gg) (Dtfn F ( 2 m ' ) 

T#x.e.nTl^rc*, JinSr^Sg^T^fflSnTV^^^Vifllm (m^l6) 

o^pyftGF (2 m ) birr 

io ±IE®mfi©^t8Tffiffl'r*Ay>'3.Mlfc^MbTlttwr«. iia© 

X^-Xn-F, fc^3-H> Rt^feffn— KSrftlS'rsttlliB&fd-Jin-rsilt^ 
M£bV>. »»-r*^«r" -" (/W7» •?fttfZZL£b*ZZ_t>tl%> 

20 )V<DM&lz rf-^io^o^ta- Kj ^ira^n^ 5 te^fcte, 
3- H^M^r-Scta^bT^ctVic 

Ay 5/ a MIRK, »KW^^:X^ £ */J>X^»cX«lbTS#D«*W-»r"*«1S6*«r 
25 ns«t<5&«^Jctt, Ayi/aHftl:, S&WK:/K£^&:fc:fc^K:&SlbTgtt 

M^st^-r^ate^it^i-fr-Scfc^^bTfeck^c 
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tut /* ) j^umrmn mz.\x */) ©nmctsiiu A-r>aiM 

tNA 1 <hfimF(DBa?iJcAlkNA 2 t^k ( k « 1 J^±C7)g$t) iEttSfc**^ 
T\ ^JitfNA2=NAl+k©itt:(i« fit^ F ©r*X h 5 s — * T X 2 ft £ 

y 1 2 6 \ZWfi LT&«fcVi. NA2=NAl-k©ttt;(t -^GDt^X 

hf-^TX2 \ZkM(D?>t7 UJr?- F^^y^— ^-^Sr^iPLT^^), X^y 
2 6 (C^ff UTfecfc^o CtltC^oT, M¥4 F <D@2^<D»JgR;m^*fiTO 

20 -d?TX 2 ^T^-^^^X«#tnT^)^M«> ifi©l/2©fii> ^-(Ditff 
g&3?.te^cDl/2 (£#©1/4) (7>fefi, M^C£>£gGX«^cZ) 1 /2 

(^#(7)i/8) ®^e, -tbttK^i^ mhmmmizmffluxtekm^ 
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%^oZ.^\Z^-dX. /^UtV (m+1) /m{gig(C#<^: 

#fC, g^f-^©I^iNmax^ (2 m -1) J; D VMfiTfe 0 , 

mmiztmxg&m & a* & * . 

15 ^S^JSCT-€-cDfflaBRO«**«7C*r*Jli:A*t?€r*. tot, WAtfSNP 
(— J^S^'fi^M : Single Nucleotide Polymorphism) ^^^f-^MM 
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m ^ <d m m 

mmr(Dmzm>ttT-?\z&ftmzmmmmjj\zi\ztfnTfoGF (2 m ) ± 
(dw, i ©^i^iit^ i mco/n° u m m&M®z> tmz, 
io mmmmzfflftT-piz&zmizM^m^faizfiurfoGF (2™ ) ±<d 
m 2 (d&m &m u 2 m<D a° u t- ^ mm , 

2. gjf3j<<Z)fgB 1 Jc|E«i©IE^feT*oT, 
15 MIE^DT^GF (2 m ) _L<B£/&7n£a£b£<£#, 

sutH^ i vr^mmte* mmT<D&ft<DMmffift?-?\z^n?nmm 

#SH^J^f^]tCjllS^a sp , a s(p + 1 \ a s<p + 2 \ a s <p + dp) ( s « 0 £U:<£>EEi8c, 

mmwx'm^nrc.m^miz'D^x^rmiz^^nrzm^^ 
20 MfEfg 2 ffio/i uf^r mmm&m<Dmmfflft?-?iz^n^nffim 

MmJjfalzM'Aa lq , a l(q + 1 \ a t(q+2) , a 1 (q+dq> ( tte 0 ^±©Sifc, 
25 3. ^<D|gH2tC|5Sc<Z5SE®^"r*oT, 
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Mfcmft7-*<Dtiifc&&mjjfa<Dmmz* (2 m -n /4 wtt^si 

6. if 2fc<Z)i6B 2 fCfE«(DfS^i£T&oT, 
IriBISifc s Rtf t tt 1 CI t *#!S<i:-rs44»^W«JS©BB^JflSffi©ia» 

10 7. W^O«SH2 Jc8HttO|B»^T»oT, 

fuf2ffl2ffi©/\ 0 U5^1t#te> tafE»^J©^iJ@^ffiISS^: t IZ-D^XM.^ 
15 McDlE^^&o 

8. m&(Dmmiiz$mmmj3m~?$>-oT, 
20 9. ffi&vmm i izmmmzmjjfexfo-oT, 

MiHtfDTttGF (2 m ) Sr«j£T*«E»Cmtt6 4©««cT**c:t*»«i: 
10. »3fc(DttBl f£|Htt©iH&#J£T&oT, 

25 it^fc^^-BrT, mmm(D^mmm(D^mz^}^xm^2m.(D^vy L 4 

K©E3aj©fflMS&3fca&*£££#»£T££4&^^ 
1 1 . W2Kc7)fSB i £|Ett©fB»:£teT&oT, 
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Btj!2£#J#tfJ#j!««> DNA, RNA, X Wotted < £ fc— 8B£»J5fc-r 

13. ^^W#lM©i2^JM0DlE^^gT$)oT, 

^ff^HaSE^^-^(ca-ffStcMfE#IB^f^tc^DT#:GF (2 m ) _t 

^-^#3W«tE@E^ftK#D7#:GF (2 m ) ±©12(DSM11T 
15 m2ffi(DA 0 U^^«|g^^«6^^¥^ch, 

MfEm i u&ztm 2 £i©a° u ^ mm&tmmmztmr&tm^&t 
i 4. it^cDiBH i 3 izmm<Dmmmm-?&^T, 

MIB^PT^GF (2 m ) _t©£^£ a <h Lfc<h#, 
20 MIEm 1 'Jf^ If «WU S*fr ©#ff ^^tl^nMIE 

#SE^iJ^fn]^je^a sp ( a s(p + 1) , a s<p+2 \ a s(p+dp) ( s \t 0 J^±©Sic> 

mmwT*nznfzM%L<Dmiz^\,*T&nmzj£&znfcfa&<£?>-. 

25 BE^iJ^[n](ClllM^a lQ , a t<q + 1) , a t(q + 2 \ a t(q+dq) ( t « 0 J^±<£>fitfc, 

mmn^%^nrcm^<Dmiz^^x^mmiz^^nrzm^tsz\t^mmt 

1 5. ^^W#lMoSS^J'lf$g^fE^b7tP>t o 3.-^^^0 pJtg&fEg^# 



ft \z mm t , ^ o MisgB^j^f^ \z&m~rz>4Em9itt[*i\ziitim<D&2 a*m tf y 

5 h (mttl 6^±©Sic) ©BBa^-^KSHMU 

Ofg i ©m^IUti l *a©/l U 5V If ffi&*«e>S «*#l<0tfr8E8B# 
^-^fC#^»CS&8BE^|Rj(C^PT^GF (2 m ) ±<Dm2<DmM&MVT 

io S9ffi^«^«i«HH<z)E^i^wr-s««*^ ttrfBig i mwfg 2 a© a u it 

1 6 . sfst<cDlSH 1 5 fcaB«©ffi»»#:T»oT, 
MnE±M¥MWM<D&mizttm?%Mm9- : ¥Z br—** XteM^PX h^- 

17. ^W^W««©E^Hf*®«*&^ffiT*oT, 

20 raUT7^, 

wib^i y r ^ Mzum^nx^zmtt*?, h^—?. x&»^x b?— 

WaaE^lR»CSSHT**E^lR»Cffi»[^J©SS**mlf y h (mttl 6J^_t<7) 

25 «iS[fT cDmffB^5 :J -^(C#fTtt^MIB#E^(^^^PT#:GF (2 m )± 
©Igl (D^^MbTmi«acDA°U^^1f#^^^><h^^, S^'JOtfflB^ 
X-^}C^J«(CpffBE^fR)(C^Pr#:GF (2 m ) ±0i2©SI^IlT 

atrfB#^#^\ tuiB^ i *axrjf^ 2 ikda u -it $b*i§ 277^ juzmmv 



2002F03 



66 



HES 277-1" ;W£|E»SftTV>*fl&SE 2|IO/1'Jf^fll*&S^«4Xf'> 
18. at£<Z)46S 1 7 fcfEfc©#t^&'r&oT, 

K^Jts^rt<2itiffE#y&^ 

E#«-x- ^ © n <D huIEE^iJ ©fK7c#-«fc V>BB#0>ffi#H*?8 §§^K5^6X 

15 1 9. af$0f6BS 1 8 fciHmoffcJ&^&Ti&oT, 

ffflE^DT#:GF (2 m ) ±0«7C^aiLfc<!:^ 

p«0£U:<Z>£!&» dpfcUJBU:©SHR) 

BE^lRlfcMS^a lQ , a l(Q + 1) , a l<a + 2 \ a t(Q + d<J) (tttOWiS, 
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21. ±M¥&wn(D&mMm<Dtzmj3i£T*fc-z>T, 

h (mttl 6£JLha>£Egfc) ©gB^-^iCfrf'JU 
10 P£LT> 

««frOMiBBR»^-^fc:&ff#^Stri2*ia^^»c^nT#GF (P) _La> 

2 2. W^O|gH2 1 {CfEm^fS^rST^oT, 
tl^T-^Oi^INmaxtt (2 m -1) «fc 0 fe/hS WitTfe 0 . 
itufElH!fcP«> 
20 2 m >P>Nma x 

2 3. ItsRcAt&B 2 2 KfE*c(DfEiWi£-e&oT, 
jtfffEtfnyftGF (P) ±(D£/&tc£<5 tbfeif, 

ifjtE^ i to/1 'jf^f t*«tt, 4tt»ff ©^fTosfraBBu^T 5 -^ tc-en-ensiraH 

25 #1E^J^|B](C/Ii^5 sp , 6 S( » + 1) , a s(p+2) , -, <5 s(p+d «» ( S aOK±0St, 

n&isas 2 no/I uf^ f*ffi». ttft^io^jowaBBS^x-^ \z^n?nm$d, 
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10 ^{C^T&itfffBlfcte^-^£> BUlB^#l^W#lKc7)i3^ij^[S]^^i!cffT\ 
PibT. 

15 mmy(Dmtz3ft7-?\z&ftmzm$ttmpttft\zxnTWGF (p) ±© 

-?lZ&mmZMmmWfalZfiu7foGF (P) ±©^2 ©^I^IUTf 2 

sfiiB#fc^#^\ mum, i na&tfas 2 U 5^ ««&ss 27 y^c )v\zmm v 

20 TW^^3Xf7^> 

sbus 2 7 T-t jnzmmztiT^zmm 2 i&oda° u ?v mm^^nm.^>^4 

25 2 5. lif^fSB 2 4{;ifE*&<£#t^&T&oT\ 

MIB^.— if ffffB 2 IfiGDA Uf^ 'Itfg^S-^^T^S^^CO^tl^W^© 
SB?yiM<Z)ficDi!fJiB{tt^ 
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~t~ y ~7° £l 
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s m m 

6) (DgR^x-^ (A (i, j) ) fc^iUTS. ^ffcD^T"-^ (A ( i . 

j) ) ^mn^mziiurwGY (2 m ) ±^ittiiwjf^ (b 

1 (i) -B3 ( i ) ) (A ( i , j ) ) £BS?'J#ft 

10 (2 m ) _tTi^LT^2|acD/\°U7 : -^ (CI (j) ~C 3 

(j) ) z.n^(D^)^^mmz^x^^v^^Y<Dw t m^m.m.m\z 



